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Xill  INTERNATIONAL  CONFERENCE  ON 
ORGANOMETALLIC  CHEMISTRY 


The  Thirteenth  1988  edition  of  these  Conferences  is  held  in 
Torino,  a  modern  European  town  of  long-standing  historical  and 
cultural  traditions,  in  which  the  brilliant  scientist  Amedeo 
Avogadro  greatly  contributed  to  establish  the  foundations  of  the 
r«^ent-day  Chemistry. 

Organometallic  Chemistry  has  grown  considerably  and  covers 
many  fields  of  interest  from  metal  containing  supports  to 
biologically  relevant  molecules.  Metal-carbon-  and  metal-hydrogen 
bond  making  and  breaking  are  fundamental  steps  in  many 
processes  of  interest  to  all  chemists. 

Within  the  limits  imposed  by  the  tight  schedule,  the  Scientific 
Organizing  Committee  has  tried  to  aggregate  the  scientific 
contributions  in  meaningful  and  consistent  clusters,.  The  hope  is 
there  that  the  1988  edition  of  these  Conferei^s  will  be  a 
profitable  one  from  a  scientific  point  of  view/imd  the  wish  is 
extended  to  all  participants  for  a  pleasant  and^^tive  stay  in  Torino. 


Fausto  Calderazzo 
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ORAL  PRESENTATION 


SELECTIVITIES  IN  ORGANIC  REACTIONS 


VIA  n-ALLYLPALUVOIOM  COMPLEXES 


Jiro  Tsui i» 
Technology , 


Department  of  Chemical  Engineering, 
Meguro,  Tokyo  152,  Japan 


Tokyo  Institute  of 


Palladium-catalyzed  reactions  of  various  allylic  compounds  via 
ii-allylpalladium  complexes  are  important  synthetic  methods.  The 
usefulness  of  it-allylpalladium  chemistry  will  be  expanded  if  the 
reactions  have  high  regio-  and  stereoselectivities.  In  this 
lecture,  studies  on  regio-  and  stereoselectivities  in  several 
reactions  of  allylic  carbonates  and  2-vinyloxiranes  with  various 
nucleophiles  ate  discussed.  Particularly  it  was  found  that  the 
introduction  of  tr imethy Is i lyl  group  to  allyl  systems  showed  a 
profound  effect  on  the  regioselectivity  of  the  reaction  (ref.  1). 


0C02Me  Nu  Nu 


Ref . 


1. 


J.  Tsuji,  M.  Yuhara,  M.  Minato, 
Kobayashi,  Tetrahedron  Lett.,  29, 


H.  Yamada, 
343  (1988). 


F. 


Sato , 


Y. 


E 


New  Reagents  for  Carbon-hydrogen  Activation:  Organo-rhodium  and  -iridium 

Tri spyrazolylbora  tes 


W.A.G.  Graham,  Department  of  Chemistry,  University  of  Alberta,  Edmonton  AB 
TGG  2G2 ,  Canada 
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ARENE  RUTHENIUM  SULFIDO  CLUSTERS 

Thomas  B.  Rauohfusa,  Jayantha  Amaraaekera,  Kevin  E.  Howard,  John  R. 
Lockemeyer,  Emmanuel  Ramil,  Xlaoguang  Yang,  School  of  Chemical  Sciences,  Univer¬ 
sity  of  Illinois,  Urbana,  Illinois,  61801  USA 

Although  ruthenium  carbonyl  sulfides  are  numerous,  the  corresponding  chem¬ 
istry  of  arena  ruthenium  sulfides  has  not  been  developed.  We  have  found  that 
compounds  of  the  type  [ (arene)RuCl2]2  (D  are  excellent  precursors  to  this  new 
class  of  compounds.  (Scheme) 

Scheme 


[(arene)RuCl]2[u-WSjj] 

(arene)RuCl(ReSi,) 

C  (arene)RuCl2]2 

(arene)Ru<PPh2)WSi, 

[(arene)Ru]2S2^* 

Direct  reaction  of  1  with  salts  of  WSi,^“  attor<X3  trinuclear  compounds  of  the 
type  [(arene)RuCl]2(WSy)  which  are  soluble  and  thermally  stable.  Reaction  of  1 
with  PPhj  followed  by  WSj,^”  gives  (arene)Ru(PPh2)WSi,  which  features  terminal  W-S 
functionalities.  Reaction  of  1  with  ReSi,”  gives  purple  (arene)RuCl(ReSi,) . 

Direct  reaction  of  1  with  sulfide  gives  salts  of  the  closo  cluster  [(arene)- 
RuJ^Sg^*.  The  structural  systematics  and  reaction  chemistry  of  these  compounds 
will  be  discussed  as  well  as  their  potential  as  precursors  to  new  inorganic 


polymers. 
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FIVE-COORDINATE  OLEFW  CAHBYL  COMPLEXES  OF  PLATINUM(II) 


Maria  Elena  Cucciolito,  Vincenzo  De  Felice  and  Aldo  Vitagliano. 
Dipartimento  di  Chimica,  Universita  di  Napoli, 

Via  Mezzocannone  4,  80134  Napoli,  Italy 

Vincenzo  G.  Albano,  Istituto  Chimico  G.  Ciamician, 
Universita  di  Bologna,  Via  Selmi  2,  40126  Bologna,  Italy 


Trigonal  bipyramidal  complexes  of  the  type  PtClMe ( N-N ' ) ( n^-C2H4 ) 
(N-N'=  a,a' bidentate  nitrogen  ligand)  have  been  recently  described. 
In  contrast  with  the  previously  known  analogs  PtCl2(N-N' ) (Olefin) , 
olefin  dissociation  from  the  above  species  was  shown  to  be  reversi¬ 
ble.^  With  the  help  of  this  remarkable  property,  we  have  prepared  a 
wide  series  of  related  complexes  and  investigated  the  influence  of 
the  coordination  environment  on  their  stability.  The  syntheses  are 
outlined  in  eg.  1-3. 


[PtClMe(C2H4) ]2 


Olefin 


PtClR(Me2S)2 


Olefin,  N-N 


PtClR(N-N' ) 


(L  =  neutral  ligand) 


PtClMe(N-N' ) (Olefin) 
PtClR(N-N' ) (Olefin) 

(R  =  Alkyl  or  Aryl  ligand) 


(1) 

(2) 


PtClR(N-N' )  (Olefin)  - ^2114 [PtLR(N-N' )  (Olefin)  ]  (BF,j )  (3) 

The  equilibria  PtXR(N-N' ) (Olefin)  ^  -  PtXR(N-N')  +  Olefin 

have  been  investigated  through  qualitative  and  quantitative  obser¬ 
vations  (e.g.  determination  of  K  by  NMR  analysis  of  equilibrium 
mixtures).  The  main  ligand  effects  may  imply  a  variation  of  K  of 
several  orders  of  magnitude  and  are  the  following: 

a)  A  dominating  factor  is  the  steric  hindrance  present  on  both 
sides  of  the  N-N'  ligand.  If  properly  oriented  in  the  coordination 
plane,  this  tends  to  stabilize  the  bipyramidal  complexes  through  a 
corresponding  destabilization  of  the  square-planar  species. 

b)  Electron-releasing  substituents  on  the  olefinic  double  bond  de¬ 
stabilize  the  complexes  while  electron-withdrawing  groups  stabilize 
them.  Since  literature  data  suggest  the  opposite  trend  for  square 
planar  species,^  this  gives  a  direct  evidence  of  the  increased  rel¬ 
ative  importance  of  rt- back -donation  in  f ive-coordinate  complexes. 

Work  supported  by  MPI 


1)  Albano,  V.G.;  Braga,  D.  ;  De  Felice,  V.;  Panunzi,  A.,-  Vitagliano, 
A.  Or qanome tallies  1987,  6,  517. 

2)  Kurosawa,  H;  Asada,  N.  Orqanomet .  Chem.  1981,  217 ,  259. 


CONJUGATE  ADDITION  OF  ORGANOCOPPER  COMPOUNDS 
AND  lODOTRIMETHYLSILANE  TO  ENONES  AND  ENOATES 


Mikael  Bergdahl,  Eva-Lotte  Lindstedt,  Martin  Nilsson  and  Thomas  Olsson 

Department  of  Organic  Chemistry,  Chalmers  University  of  Technology 
S-412  96  Gdteborg,  Sweden 

The  presentation  concentrates  on  the  conjugate  addition  of  organocopper  compounds 
solubilised  with  tributylphoshine  in  the  the  presence  of  iodotrimethylsilane.  a 
reaction  which  gives  high  yields  under  mild  conditions,  die  silyl  enol  ethers 
being  the  primary  products. 

R-Cu/BusP  +  C=C-CO  +  l-SIMea  - >  R-C-C=C-SIOMe3  +  CUI/BU3P 


The  work  is  an  extension  of  our  recent  findings  that  lithium  iodide  is  important 
for  the  conjugate  addition  of  organocopper  compounds  in  the  presence  of 
chlorotrimethylsilane  [1],  This  led  us  to  use  organocopper-iodotrimethylsilane 
combinations  in  ether,  THE  and  even  dichloromethane  to  give  good  yields  of  the 
conjugate  adducts,  primarily  as  silyl  enol  ethers  [2].  The  latter  reactions 
led  to  homogeneous  solutions  in  the  presence  of  dimethyl  sulphide,  since  the 
copper  iodide  formed  irtunediately  dissolved. 

We  now  show  that  presence  of  tributylphoshine  provides  homogeneous  reactions  and 
even  higher  yields.  The  phosphine  stabilises  and  solubilises  the  copper  compound 
and  also  seems  to  favour  the  addition.  The  £/Z-selectivity  in  the  reactions  are 
affected  by  the  presence  of  lithium  iodide.  NMR  spectra  of  reagents,  reaction 
mixtures  and  products  indicate  interactions  for  example  between  halosilane  and 
organocopper  reagents.  The  mechanism  can  be  discussed  in  terms  of  activation  of 
the  organocopper  compound  by  iodotrimethylsilane,  3,4-addition  to  the  enone  (or 
enoate)  and  elimination  of  copper  iodide  with  formation  of  the  (£)  silyl  enol 
ethers  (in  the  absence  of  lithium  iodide). 

The  results  provide  further  improvements  of  recent  metods  for  activation  of 
lithium  organocuprates  and  of  organocopper  compounds  with  chlorotrimethylsilane 
and  complexing  agents  like  HMPA  and  DMAP  [3-5].  The  reaction  also  bridges  the 
gap  between  the  classical  conjugate  additions  and  the  cross-coupling  of 
organocopper  reagents  with  organic  halides  in  the  presence  of  soft  phosphines 
[6].  In  the  present  reactions  the  organic  group  from  the  soft  copper  connects 
to  the  beta  carbon  of  the  enone,  the  hard  silicon  connects  to  the  oxygen  and 
copper  iodide  is  formed. 

[1]  Lindstedt,  E-L,  Nilsson.  M.  and  Olsson.  T.,/.  Organometat.  Chem.  334 
(1987)255. 

[2]  Bergdahl,  M.,  Lindstedt,  E-L,  Nilsson,  M.  and  Olsson.  y  .Terrahedron  44 
(1988)  In  press. 

[3]  Corey,  E.J.  andBoaz,  N.W.  Tetrahedron  Lett.  26  (1985)  6015  and  6019. 

[4]  Alexaids.  A.,  Berlan,  j,  and  Becase,  Y.  Tetrahedron  Lett.  27  (1986) 

1047. 

[5]  Nakamura,  E.,  Matsuzawa,  S.,  Horigushi,  Y.  and  Kuwajima.  1.  Tetrahedron 
Lett.  27(1986)4029. 

[6]  Malmbcrg,  H.  and  Nilsson,  M.  Tetrahedron  38  (.19S2)  39%l. 


Studies  on  the  Complexation  of  Polynuclear  Heteroaromatic  Nitrogen  Ligands 
to  Pentamethylcyclopentadienylrhodium  Dication:  Nitrogen  versus  ic-Bonding 
Richard  H.  Fish  and  Hoon-Sik  Kim,  Lawrence  Berkeley  Laboratory,  University  of  California , 
Berkeley,  CA  94720  US  A 


Recent  studies  from  our  laboratory  on  the  regioselective  hydrogenation  of  polynuclear 
heteroaromatic  nitrogen  compounds ,  with  oxxtonuclear  rhodium  homogeneous  catalysts, 
clearly  showed  that  the  nitrogen  substrate  binds  to  the  rhodium  metal  center  prior  to  hydrogen 
transfer  to  the  nitrogen  ring.  Thus,  we  speculated  that  the  bonding  of  the  nitrogen  heterocyclic 
ring  to  the  ifaodium  metal  center  was  an  itnpcHiant  criterion  for  selecdve  hydrogenation. 
Therefore ,  we  wanted  to  determine  the  exact  nature  of  nitrogen  substrate  bonding  to  the 
rhodium  metal  center ,  i.  c.,  nitrogen  (N)  versus  it-bonding  and  initiated  studies  on  the  reactions 
of  of  several  representative  polynuclear  heteroaromatic  nitrogen  ligands  with 
pentamethylcyclopentadienylrhodium  dicadon  [Cp*Rh2+].  Accordingly ,  the  nitrogen  ligands , 
quinoline,  1 ;  isoquinoline,  2  ;  1,2,3,4-tetrahydroquinoline,  3 ;  2-methylquinoIine,  4  ; 
N-methylindole ,  5 ;  and  N-methylpyrrole ,  6 ;  were  reacted  with  Cp^Rh^*  to  provide  N- 
bonding  for  1  and  2  ,  while  3-6  preferred  rt-bonding. 

The  relative  order  of  N  ligand  reactivity ,  in  competitive  experiments,  was  2>3>4-S>l 
and  shows  that  steric  effects  and  availability  of  non-bonding  electrons  on  the  N-atom  are 
important  parameters  that  control  N-  versus  JC-bonding  to  Cp*Rh2+.  In  addition,  the  reactions 
of  the  Cp*Rh  N1.3  (N=  ligands  1-6)  complexes  with  hydrogen  gas  and  the  use  of 

Cp*Rh(quinoline)i.22+  and  its'  synthetic  precursors,  Cp*Rh(  acctone)3  2+  and 
Cp*Rh(  p-xylenc)2+ ,  as  catalysts  for  the  selective  nitrogen  ting  reduction  will  also  be 
discussed.  1 

Reference 

1  R.  H.  Fish  and  H-S.  Kim  Organometallics  1988  (Submitted) 

•These  studies  at  LBL  were  supported  by  the  Director  of  Energy  Research,  Office  of  Basic 
Energy  Science,  Chemical  Sciences  Division  of  the  U.  S.  Department  of  Energy. 
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Addition  of  Ethylene  to  Dich  lor  o(  ^3'°tne  )  plat  inum(  II )  . 

F.  F.  Fanizzi  and  G.  Natile 

Dipartimento  Farmaco-Ch imico ,  via  G.  Amendola  173,  1-70126  Bari,  Italy 

The  [ Ft (ri ^-C ) C 1 2 ( N-N ) J  (N-N  »  bidentate  N-donor  ligand)  repre¬ 
sent  a  well  established  class  of  3-coordinate  platinum  compounds  known 
since  1973.  ^  They  are  prepared  by  reacting  the  chelating  ligand  with  a 
4-coordinate  platinum(ll)  species  already  containing  the  ethylene 
ligand;  moreover,  they  can  undergo  irreversible  dissociation  of  the 
olefin  and  formation  of  [PtCl2(N-K)J  species.^  More  recently,  it  has 
been  reported  that  substitution  of  a  chloride  by  a  methyl  group  ren¬ 
ders  the  olefin  dissociation  reversible,  thus  providing  a  new  route  to 
this  type  of  complexes.^  The  role  of  the  methyl  is  not  fully  under¬ 
stood  but  it  might  be  related  to  its  strong  trans-labilizing  effect. 

The  complex  [ Ft C 1 2 ( Bu^ 2®"^ ]  i®  anomalous  in  the  series  of  di- 
chlroroplat inumC 1 1 )  complexes  with  substituted  e t hy lened iami nes .  For 
instance,  in  DMSO,  it  adds  one  molecule  of  solvent  without  dissocia¬ 
ting  a  chloride  ion. 

The  c  i  s  isomer  of  [  Ft  Cl  2  (  Bu^  2®"  ^  ]  »  jL*  (  c  i  s  is  referred  to  the 
conformation  of  the  bidentate  ligand),  reacts  in  chloroform  (contain- 
ind  ca .  I?  of  ethanol)  with  ethylene  under  pressure  (7  atm)  forming 
the  corresponding  f i ve-c oord ina t e  species  [ Ft ( ri^"C2H^ )C1 2 ( Bu^ 2® " ^ 
under  our  experimental  conditions  the  reaction  leads  to  a  ratio  of 

c a .  6:4.  The  solution  is  capable  to  catalyze  ethylene  polymerization 
with  formation  of  paraffins  having  an  average  molecular  weight  of  300. 

Other  strictly  related  complexes  such  as  [  Ft  Cl  2  C  Fr  ^  2® '' H 
[ Ft C 1 2 { ( MeFhHC  )  2® n} ]  under  the  same  experimental  conditions  do  not  give 
formation  of  detectable  amount  of  the  five-coordinate  species. 

Different  aspects  of  the  olefin  addition  and  polymerization  will 
be  discussed. 

Work  supported  by  the  Consiglio  Nazionale  delle  Ricerche,  Roma. 

*L.  Cattalini,  F.  Gasparrini,  L.  Maresca,  and  G.  Natile,  ^  Ch em .  Soc . 
Ch  em .  Common . ,  369  (197  3). 

^L.  Maresca,  G.  Natile,  M.  Calligaris,  F.  Delise,  and  L.  Randaccio, 

J .  Ch  em .  Soc .  Dalton  Trans .  .  2386  (1976);  A.  De  Renzi,  B.  Di  Blasio, 
A.  Saporito,  M.  Scalone,  A.  Vitagliano,  Inorg .  Chem . ,  1 9 ,  960  (1980). 

H.  van  der  Foel,  G.  van  Koten,  M.  Kokkes,  C.  H.  Stam,  Inorg .  Chem . , 
294  I  (198  1). 

^V.  G.  Albano,  0.  Braga,  V.  De  Felice,  A.  Panunzi,  and  A.  Vitagliano, 
Organometallics,  517  (1987).  A.  De  Renzi,  G.  Morelli,  A.  Panunzi, 

and  A.  Vitagliano,  Gazz . Ch im. Ital . .  107  ,  549  (1987). 


ALKOXIDE  COMPLEXES  OF  GROUP  6  METALS  AND 
THEIR  FORMATION  FROM  THE  CORRISPONDING 
HYDRIDES. 


Rriinn  I  nnnato.  Dipartimento  di  Chimica  Inorganica  Metallorganica  ed 
Analitica,  University  degli  Studi  di  Padova.  Via  Marzolo,  1,  35131 
Padova,  Italy 

Jack  Norton,  Department  of  Chemistry,  Colorado  State  University, 
Fort  Collins,  Colorado  80523,  USA 


The  loss  of  an  aldehyde  RCHO  from  an  alkoxide  RCH3OM  is  not 
always  thermodynamically  downhill;  the  RCHjOM  ^  RCHO  +  H-M 
equilibrium  may  lie  to  the  left,  even  with  ordinary  aldehydes. 
However,  a  RCHO/H-M  mixture  may  be  kinetically  stable,  with  acid 
catalysis  required  in  order  for  the  thermodynamically  favored 
RCH2OM  to  be  formed.  CpMo(CO)3H  does  not  react  with  aldehydes  in 
the  absence  of  acid,  but  in  the  presence  of  CF3CO2H  it  reacts  with 
CH3CHO  and  ArCHO  (Ar  -  Ph.  P-CH3C6H4.  P-CH3OC6H4).  With  CH3CHO, 
CpMo(CO)3)Et  can  be  seen  by  NMR;  the  alkoxides  formed  from  the 
other  aldehydes  are  converted  to  the  corresponding  alcohol  or  ether 
by  the  acid  present. 

Alkoxide  complexes  of  this  type  can  be  isolated  after  careful 
deprotonation  of  the  corresponding  alcohol  complex.  For  example, 
[CpW{CO)3(EtOH)]BF4  can  be  made  from  solid  CpW{CO)3BF4i  and 
ethanol  vapor;  when  a  toluene  solution  of  [CpW(CO)3(EtOH)]BF4  is 
treated  with  proton  sponge  at  room  temperature,  (CpW(CO)2(p*OEt)]2 
is  formed. 

iBeck,  W.;  Schloter.  K.  Z  Naturforsch.  1978,  33b,  1214. 


SYNTHESIS  OF  5-  and  6-  MEMBERED  CYCLIC  CARBENE  COMPLEXES  DERIVED  FROM  ISOCYANIDE 
LIGANDS  IN  COMPLEXES  OF  PALLADIUM(II)  AND  PLATINUM(II) 


Roberta  Bertani,  Mirto  Mozzon,  and  Rino  A. Michel  in 

Centro  di  Chimica  Metal lorganica  C.N.fi.  and  Istituto  di  Chimica  Industriale, 
Facolta'  di  Ingegneria,  Universita'  di  Padova,  35100  Padova,  Italy 


Recently  we  reported  that  raetal-stabilized  S-membered  cyclic  aminooxy- 
and  diaminocarbene  complexes  can  be  prepared  by  reaction  of  2-bromoethanol  and 
2'bromoethylamine  hydrobromide  in  the  presence  of  n-BuLi  with  isocyanide  ligands 
in  complexes  of  Pd{II)  and  Pt(II).  By  taking  advantage  of  the  tendency  of  highly 

strained  3-membered  heterocycles  YCH^CH^.  where  Y=NH  (aziridine),  S  (thiirane), 

0  (oxirane)  and  4-membered  heterocycle  HNCH^CH^CH^  (azetidine),  to  undergo  ring 

Opening  reactions,  we  have  studied  the  following  reactions  of  electrophilic 
isocyanide  ligands  in  certain  complexes  of  Pd(II)  and  Pt(II)  : 


[m].c 


,N-R 


TMF 
r*  .  t  . 


(CHg 


=Pd(II),  Pt(II); 


R=alkyl,  ary1 ;  n=2,  Y=NH,S,0 


n=3,  Y=NH 


In  contrast  to  similar  reactions  of  CO  and  CS  ligands  which  require  the  presence 

2 

of  a  halide  salt  as  catalyst  ,  the  reactions  of  RNC  ligands  proceed 
spontaneously  at  room  temperature  to  give  5-  and  6-membered  cyclic  carbenes. 

The  proposed  reaction  mechanisms  as  well  as  the  spectroscopic  data  of  the 
cyclic  carbene  products  are  discussed. 

References 

1  Michelin,  R.A.;  Zanotto.L;  Braga, D.;  Sabatino,  P.;  Angelici,  R.J.  Inorq.Chem. 

198B,27,  85.  Idem.  Ibidem. 1988.  93 

2  (a)  Singh,  M.M.;  Angelici,  R.J.  Angew.Chem.Int.Ed.Enql .1983.  22,  163. 

(b)  Singh,  M.M.;  Angelici,  R.J.  Inorq.Chem.  1984.  n,  2691.  (c)  Idem. 

Ibidem.  1984,  n,  2699.  (d)  Singh,  M.M.;  Angelici,  R.J.  Inorq.Chim. 

Acta  1985,  100.  57. 
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NEW  ASPECTS  IN  REDUCTIVE  ELIMINATION  OF 
ir-ALLYL  COMPLEXES  OF  GROUP  10  METALS 

Hideo  Kurosawa,  Yoshikane  Kawasaki,  Shinji  Mural 

Department  of  Applied  Chemistry,  Osaka  University,  Suita, 
Osaka  565,  Japan 


Herein  reported  are  new  reactivity  trends  In  reductive 
elimination  of  ir-allylmetal  complexes  1  which  are  relevant  to  the 
full  understanding  and  rational  design  of  metal  catalyzed  allylic 
alkylation  and  olefin  oligomerization  reactions.  The  reactivity 

/*  ^^3 

M^  - ^  .^-^S^Ar  +  M(0)  (1) 

V'  ^Ar 

1  (M=  Ni,  Pd,  Pt) 

in  eg.  1  follows  the  order,  M=  Ni>  PdV>Pt.  Adding  excess  mono¬ 
phosphine  ligand  to  the  nickel  and  palladium  complexes  resulted  in 
no  significant  acceleration  nor  retardation  of  the  rate.  On  the 
other  hand,  addition  of  a  chelating  diphosphlne  caused  retardation 

O 

of  eq.  1  in  the  case  of  the  palladium  complex,  but  ca.  10  times 
acceleration  in  the  case  of  the  nickel  analog.  These  contrasting 
behaviors  are  unambiguously  attributed  to  the  formation  of  the  less 
reactive  o-allylpalladium  2  and  the  extremely  reactive  18-electron 
TT-allylnickel  3,  respectively,  each  of  2  and  3  having  been  fully 
characterized  separately. 


Ar 


2 
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THE  PREPARATION  OF  NICKEL  TRIAD  METAL  YLIDE  COMPLEXES 


Ivan  J.  B.  Lin,  Rey  F.  Wu  and  H.  C.  Hsy,  Department  of 
Chemistry,  Fu  Jen  Catholic  University,  Hsin  Chuang,  Taipei, 
Taiwan,  24205 


Sulfur  ylide  complexes  were  obtained  in  high  yields  by 
the  reaction  of  trimethylsulfoxonium  iodide  with  M(PR3)jCl2 
(M  =  Pt,  Pd,  R  =  Me  or  Ph)  under  basic  condition  by  the 
phase  transfer  catalysis  (PTC)  technique.  Detailed  reaction 
conditions  were  examined.  The  optimal  range  of  base  was 
found  between  2.5N  and  IN.  Increasing  the  amount  of  phase 
transfer  catalyst  enhanced  the  rate  of  complex  formation. 
Without  a  phase  transfer  catalyst,  sulfur  ylide  complexes 
were  obtained  in  low  yield.  The  proposed  role  of  the  phase 
transfer  catalyst  is  to  carry  the  OH”  into  the  organic  layer 
and  to  prevent  the  ylide  abstracting  a  porton  from  water 
contained  in  the  organic  phase.  The  preparation  of  other 
mtal  ylide  complexes,  including  mixed  ylide  metal  complexes 
will  be  described. 


BINUCLEAR  COPPER(I)  COMPLEXES  CONTAINING  ONE,  TWO  OR  THREE 
2-(DIPHENYLPHOSPHINE)PYRIDINE  (PhgPpy)  BRIDGING  LIGANDS.  SYNTHESIS 
OF  NEW  PHOSPHORUS  YLIDE  COMPLEXES  OF  COPPER(I) 


M. Pilar  Gamasa,  Jose  Glmeno,  Elena  Lastra  and  Luzdivina  Sauichez, 
Departamento  de  Quimica  Organometalica,  Facultad  de  Qulmica, 
Universidad  de  Oviedo,  33071  Oviedo,  Spain. 

Maurizio  Lanfranchi  and  Antonio  Tiripicchio,  Istituto  di  Chimica 
Generale  ed  Inorganica,  Universita  di  Parma,  Centro  di  Studio  per 
la  Strutturistica  Diffrattometrica  del  CNR,  Viale  delle  Scienze, 
43100  Parma,  Italy. 


Treatment  of  |Cu(MeCN)^lBF^  complex  with  2-(diphenylphosphi- 
ne) pyridine  (PhjPpy)  in  dichloromethane  at  room  temperature  or 
with  an  excess  of  PhgPpy  in  refluxing  acetonitrile  affords  ICug 
^-Ph2Ppy)2(MeCN)2|  IBF4I2  (D  or  |  Cu2(/t-Ph2Ppy  )3(MeCN)  |  | BF^ I  2 
(II),  respectively. 

The  crystal  structure  of  (II)  has  been  determined  by  a  X-ray 
single-crystal  diffraction  study  end  provides  the  first  exemiple  of 
a  new  structural  type  of  Ph^Ppy  bridged  bimetallic  complexes.  To 
the  best  of  our  knowledge,  this  is  the  first  example  of  a  copper 
complex  containing  Ph2Ppy  ligands  and  the  first  exeunple  of  a 
binuclear  complex  with  three  Ph2Ppy  ligands. 

and  n.m.r.  studies  at  room  temperature  show  that  MeCN 
and  Ph2Ppy  dissociation  followed  by  rapid  ligand  exchange 
processes  take  place  in  solution. 

The  lability  of  the  MeCN  ligand  in  complex  (II)  as  well  as  the 
presence  of  one  co-ordinatively  unsaturated  copper  atom  allows  the 
synthesis  of  the  substituted  complexes  |  Cu2^-Ph2Ppy  )3L^  M  BF^  I  2  (x 
=  1,  L  =  2-methylpyridine ;  x  =  2,  L  =  P(0Me)2,  PMe^  and 
4-methylpyridine ) .  No  reaction  is  observed  with  carbon  monoxide 
and  1 -phenyl -1 • propyne . 

Complexes  (I)  and  (II)  react  with  anionic  bidentate  phosphorus 
ylide  ligands ,  I  (CH2 )  2PB2  ^  give  new  copper(I) 
ylide  complexes. 
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MULTINUCLEAR  MAGNETIC  RESONANCE  STUDIES  OF  PHOSPHINE  AND 

ISONITRILE  SUBSTITUTED  DERIVATIVES  OP  Co.(CO),_ 

4  12 


S.A.  Kernaghan,  B.T.  Heaton  and  J.A.  Iggo,  Department  of  Chemistry, 
University  of  Liverpool,  P.O.  Box  147,  Liverpool  L69  3BX ,  England. 


Multinuclear  (^^CO,  ^^P,  ^^C,  ^H)  n.m.r.  studies  have  been 

performed  on  Co^(CO)g(tripod)  [tripod  =  HC(PPh2)2]  and 

Co^  (CO)  g  ( triphos  )  [triphos  =  MeC(CH2PPh2)g!l  and  C04  *CO)l2-n^n~ 

[L  =  MeNC  or  Bu*^NC;  n  =  1,2,3J. 

The  solution  structure  of  Co. (CO)g( triphos )  has  been  determined 
by  C  and  P  n.m.r.  and  is  analogous  to  that  previously  found 
for  Co^ (CO) g ( tripod) .—  ^^C  n.m.r.  saturation  transfer 

exper iments-i  have  been  used  to  follow  the  processes  by  which  CO 
scrambling  occurs  in  these  clusters. 

^^C  n.m.r.  studies  of  Co. (CO),-  _L  have  been  used  to  establish 

4  12-n  n 

the  site  of  CO  substitution. 

59  59 

The  effect  on  the  value  of  6(  Co)  and  W^^2  of  the  Co  resonance 
resulting  from  ligand  substitution  of  clusters  is  found  to  depend 

on  the  nature  of  the  ligand.  For  triphosphine  ligands  there  is 

5  9 

only  a  small  shift  of  6(  Co)  for  the  basal  and  apical  resonances, 

5  9 

but  there  is  a  noticable  narrowing  of  the  basal  Co  resonance. 

Substitution  of  CO  by  isonitrile  ligands  does  not  significantly 

5  9 

affect  W, j-  of  the  basal  and  apical  Co  resonances  but  there  is 

^  59  59 

a  large  shift  of  6(  Co)  for  the  apical  Co  resonance  and 

59 

little  effect  on  the  basal  Co  chemical  shift. 


1.  J.  Newman,  and  A.R.  Manning,  J.  Chem.  Soc . ,  Dalton  Trans., 
2549,  (1974). 

2.  D.J.  Darensbourg,  D.J.  Zalewski,  and  T.  Delford, 
Organometallics ,  3,  1210,  (1984). 

3.  G.A.  Morris,  and  TT.J.  Freeman,  J.  Mag.  Res.  29,  433,  (1978). 
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REACTIVITy  OP  [Ir,(CO)is]»-  WITH  COMPLEXES  OF 
THE  METALS  OF  THE  IB  AND  IIB  GROUPS. 


R. Della  Pergola, «  L.Garlaschelll,*  S.Martinengo,**, 

F. Demartin, c  M.Manassero,<=  M.Masclocchl,*:  M.Sansoni°. 
■Dipartimento  dl  Chimlca  Inorganlca,  xcentro  del  C.N.R.  sui 
Basel  stall  dl  Ossldazlone  ^d  cistltuto  dl  Chimlca 
Strutturlstlca  Inorganlca,  via  Venezlan  21,  20133 
Milano, Italy. 

The  reactions  of  the  dlanlon  Clre(CO)i5]*~  with  complexes  of 
the  metals  of  the  IB  and  IIB  groups  have  been  Investigated. 

The  cluster  anion  reacts  at  room  temperature  with  HgClj  to 
give  [Irj(CO)isHgCl]-  (I)  In  quantitative  yields.  Its 
structure  consists  of  an  octahedron  of  iridium  atoms  capped  by 
a  HgCl  moiety  and  bearing  twelve  terminal  and  three  face 
bridging  carbonyls.  This  arrangement  is  closely  related  to 
that  found  In  the  red  isomer  of  [lre(C0)i6]  [!]• 

The  same  reaction  performed  with  EtHgCl  affords,  in  a  first 
step,  anion  (I),  and  on  standing,  evolves  giving 
[Ir,(CO)i4(HgCl)2]*"  which  contains  two  face  bridging  HgCl 
groups . 

[Ir,(C0)i5]*-  reacts  very  slowly  with  Au(PPh,)Cl  or 
Cu(PPh3)Cl,  and  after  48  h  only  a  30%  conversion  could  be 
observed  even  in  the  presence  of  a  large  excess  of  complex.  On 
the  other  hand,  the  cation  [AuCPPh),]*  reacts  immediately  and 
quantitatively  to  give  [rrg(CO)i5Au(PPh,)  ]-. 

1)  L.Garlaschelll,  S.Martinengo,  P.L.Bellon,  F. Demartin, 
M.Mzutassero,  M.Y.Chiug,  C.Y.Wei,  R.Bau, 

J.Am.Cbem.Soc. ,  1984,  106,  6664. 
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Intramolecular  Dynamics  Of  Cluster  Compounds  Derived  from 
Ir^CCO)^  and  IrjRhjICO)^ 


Andres  Strawczynski,  Gianfranco  Suardi,  and  Raymond  Rnulet 
Institut  de  Chimie  Min^rale  et  Analytique  de  TUniversit^ 

3,  place  du  Chdteau,  CH-1005  Lausanne,  Suisse 

Renzo  Ros,  Istituto  di  Chimica  Industriale  dell’UniversitA 
Via  Mazzolo  9, 1-35100,  Padova,  Italia 

The  following  series  of  cluster  compounds  were  examined  by  2D  and  variable 
temperature  ^C-NMR  and  ^^P-NMR  :  (Ir^(CO)jjBr]',  I;  Ir4(C0)jj(P2-S02),  D; 
Ir4(CO)io(PMePh2)2,  DI;  Ir4(CO)io(/i2-dppm),  IV;  Ir^ih2(CO)io(/t2-dppm),  V;  Ir4(CO)io(/i2- 
Ph2P(CH2)3PPh2),  VI;  Ir4(CO)2o(/i2-Ph2P(CH2)5PPh2).  VD;  Ir4(CO)io(diaTs),  VIH; 
Ir4(CO)^Q(l,5-cyclooctadiene),  IX;  Ir4(CO)9(diars)(PPh3),  X;  Ir4(CO)g(L3),  XI  and  XII; 
Ir2Rh2(CO)5(l3),  Xm,  XIV  (1^  =  (Ph2P)3CH,  and  Ir4(CO)8(ii2-<lppm)2,  XV. 

The  observed  fluxional  processes  are  all  due  to  CO  site  exchange  and  fall  into  4 
categories ; 

1.  The  "meny-go-round"  of  basal  CD’s.  This  process  is  of  lowest  activation  energy  for  the  Ir4 
clusters  (I,  IV,  VI,  XL  XII),  but  not  for  the  Ir2Rh2  clusters  (V,  XHI,  XIV).  The  unbridged 
"intermediate"  of  this  process  was  in  fact  observed  as  a  stable  isomer  for  XR 

2.  A  switch  of  basal  face  by  edge-bridging  of  3  CO’S  to  an  alternative  face  of  the  tetrahedral 
metal  core.  This  process  occurs  in  all  monosubstituted  complexes.  In  the  disubstituted 
complexes,  it  may  occur  when  the  non-CO  ligands  occupy  two  stereochemically  different 
positions.  The  site  exchange  proceeds  via  an  unbridged  intermediate  (IX,  first  process  of  XV) 
or  is  concerted  (1, 11,  VIII,  X). 

3.  A  rotation  of  apical  CO's  :  this  process  is  of  highest  activation  energy  for  the  Ir4  clusters  (II, 
XI,  XII),  but  of  lowest  energy  for  the  Ir2Rh2  clusters  (IV,  XIII,  XTV). 

4.  Edge-bridging  of  3  radial  CO’s  on  the  basal  face  .  This  unprecedented  process  is  the 
simplest  explanation  of  the  P  site  exchange  in  Vn  :  the  axial  and  radial  P  atoms  exchange 
without  any  switch  of  basal  face  (the  apical  CO's  remain  apical,  the  bridged  ones  remain 
bridged). 
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SYSTEMATIC  SYNTHESIS  OF  [Mir  JCO)  L(n5-C.Me^) ((i  -PPhO  (M=Rh,  Ir  AND  L=CO, 

4  g  5  5  4 

PPh^,  PPh^Me  AND  PPhMe^);  C  nmr  (L=cq  AND  X-RAY  ANALYSIS  OF  5rg(CX))j^Q  _ 

(n^-CgMSg)  (^^-PPh)] 

Maria  D.  Vargas,  Institute  de  Quimica,  ttiiversidade  Estadual  c3e  Canpinas,  .  C.P. 
6154,  Canpinas,  13100,  SP,  ^azil 

Dario  Braga,  Institute  di  Chimica  Generede  dell*  ISiiversita,  via  Selmi  2, 
40126  Bologna,  Italy 

Rajesh  Khattar,  Departament  of  Chemistry,  University  of  Notre  Dame,  Notre  Dame, 
IN46556,  USA. 


The  deprotonation  reactions  of  [lr^(CO)^^(PPhH2)]  and  [ir^CCOj^^LCPPhH^S  in 
the  presence  of  [MCnS-C^Me^)  (MeCN)^  [gaFgJ^,  give  high  yields  of  [MIr^(CO)j^Q 
(n^-C^j)(p^-PPh)],  (M=Rh(la),  Ir(lb)),  and  [MIr^(00)gL(n^-CjMeg)  (p^-PPh)] 
(M=Rh(2a),  Ir(2b);  L=PPh2,  PPh^Me  and  PPhMe^)  respectively.  Direct  CO 
substitution  on  (la)  and  (lb),  either  by  oxidation  of  CO  with  Me^NO  in  the 
presence  of  L,  or  lay  reaction  with  [Bu^N]  [Br]  followed  by  Br  abstraction  with 
Ag^  in  the  presence  of  L,  also  yields  (2a)  and  (2b)  respectively.  The  role  of 
the  PPh  ligand  in  the  condensation  and  00  substitution  reactions  will  be 
discussed. 

X-ray  euicdysis  of  (lb)  reveals  a  squase-based  pyramidal  eunrangement  of  Ir 

atoRS,  with  the  p  -PPh  ligand  capping  the  squeu:e  face.  The  slow  exchange 
13  ^ 

limiting  C  nmr  spectra  of  (la)  and  (2b)  eure  consistent  with  the  solid  state 
structure  •  a  structure  is  proposed  for  (2a)  and  (2b)  and  possible  mechanisms 
for  the  CO  fluxionality  in  all  these  species  will  be  proposed. 


On  the  Relative  Strengths  of  Metal-Alkyl  and  Metal- 
Hydrogen  Bonds  .A  Theoretical  Study  Based  on 
Density  Functional  Theory. 


Tom  Ztegtef  and  Vincenzo  Tschinka 
Department  of  Chemistry  .University  of  Caigary 
Cal£|ary.Aiberta,CANAOA 

M-R  bond  formation  (RsH, alkyl)  and  M-R  cleavage  pervades  most  of 
the  elementary  reaction  steps  in  organometallic  chemistry, and  the 
difference  in  M-H  and  M-alkyl  bond  strengths  has  important  implications  for 
the  relative  ease  with  which  ligands  insert  into  the  two  types  of  bonds  as 
well  as  the  facility  with  which  H2  can  add  oxidatively  to  a  metal  center  in 
comparison  with  H-alkyl  and  alkyl-alkyl  bonds. 

We  present  here  calculations  on  M-H  and  M-CH3  bond  energies  in  a 
number  of  representative  RMLn  complexes, encompassing  early  [CpaMR 
(M=Sc,La,Y)]  as  well  as  middle  [Cp2VR,Mn(CO)5R,  and  CpCr(CO)3R  ]  to 
late  [CpNi(CO)R  ]  transition  metal  and  f-block  elementstCpaMCIR  M=Th,U  J. 

The  main  objective  in  this  study  has  been  to  augment  the  scantyjand 
inaccurate)  experimental  data  with  near  quantitative  theoretical  extimates 
of  M-R  bond  energies  tor  the  whole  spectrum  of  transition  metals  and  f- 
block  elements. We  shall  further  explain  why  M-H  and  M-CH3  bonds  are 
quite  similar  in  strengths  for  f-block  elements  and  early  transition  metals 
.whereas  M-H  bonds  bonds  are  much  stronger(by  50  kJ  mol-i)  than  M- 
CH3  bonds  for  middle  to  late  transition  metals.  Trends  in  the  M-R  bond 
strengths  within  a  triad  of  transition  metals  will  also  be  discussed . 
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LIGAND  DEPENDENT  NATDHE  OP  THREE  POSSIBLE 
SHAPES  FOR  A  PENTACOOROINATBD  COMPLEX 


Odile  Eisenstein. Yves  Jean  and  Idris  El-Idrissi  Rachidi, 
Laboratoire  de  Chimie  Thdorique  (UA  506),  B4tlment  490,  Centre  de 
Paris-Sud,  91405  Orsay,  France 


The  distortion  of  model  XMH^  d  complexes  (X-equatorial  ligand) 
away  from  their  unstable  trigonal  bipyramidal  (TBP)  structure  is 
studied  by  means  of  Extended  Huckel  calculations.  The  distortion  is 
represented  by  the  angle  o  between  the  two  equatorial  M-H  bonds  ( a  = 
120“  in  the  TBP  geometry).  Departure  from  a  =  120“  leads  to  two 
minima,  one  for  a  =  180“  (square  pyreunid  geometry)  and  one  for  a  = 
70°,  the  origin  of  both  being  traced  to  a  first  order  Jahn-Teller 
effect  and  not  to  a  favourable  ligand-ligand  interaction  (a  =  70“ ). 
The  relative  energies  of  these  two  minima  are  strongly  dependent  on 
the  nature  of  the  equatorial  ligand  X  opposite  to  the  a  angle.  In 
particular  it  is  shown  that  a  it  donor  X  ligand  favours  o  =  70“  while 
a  IT  acceptor  favours  a  =  180“.  Finally  a  third  minima  is  found  for 
o  *  30“ .  In  this  case,  there  is  a  strong  interaction  between  the 
equatorial  hydrides  and  this  structure  is  better  viewed  as  a  d® 
square  planar  complex  with  a  molecular  H2  ligand  side-bonded  to  the 
metal. 
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A  NEW  approach  TO  HEASURWC  ABSOLUTE  METAL-LIGAND  BOND  DISRUPTION  ENTHALPIES 
IN  ORCANOMETALLIC  COMPOUNDS.  THE  ( <C«3) jStC5H4J jO-  SYSTEM 

AflF  Seyam.  Department  of  Chemistry .University  of  Jordan, Amman, Jordan 
Laurel  E.  Shock,  Michal  Sabat,  and  Tobin  J.  Marks  ,  Department  of 
Chemistry,  Northwestern  University,  Evanston,  Illinois  602D8 

"  “  c 

Absolute  uranium-ligand  bond  disruption  enthalpies  In  the  series  CpjUR  (Cp  -  17^- 
Me3SlC5H4)  have  been  measured  by  halogenolycic  Isoperibol  titration  calorimetry 

«  «  a  m 

of  CP3U/CP3UI/CP3UR  ensembles.  Derived  D(Cp3U-R)  values  in  toluene  solution  are 
(kcal/nol,  R);  62.4(0.4)  (I);  28.9(1.7)  (fl-Bu);  25.6(3.1)  (Bs);  39.3(2.3) 

(CH2SlMe3):  44.8(1.1)  (Me);  48.5(2.2)  (vinyl);  87.2  (C-CPh> .  D(Cp30-L>  values 

(kcal/mol,  95»  confidence  limits)  In  toluene  solution  were  also  determined  for  L 
«■  CO  (10.3(0.2))  and  THF  (9. 8(0. 2)).  The  magnitudes  of  the  D(U-R)  values  appear 
to  reflect  a  combination  of  steric  and  electronic  factors,  and  strongly  suggest 

that  D(U'I)  is  less  sensitive  to  ancillary  ligation  (more  transferable)  than  D(U- 

« 

alkoxlde).  The  complex  Cp3U(vlnyl)  crystallizes  in  the  trlclinic  space  group  Pi 
vith  two  molecules  In  a  unit  cell  of  dimensions  g  -  11.298(1),  -  13.997(2),  g  » 

9.460(2)  A,  and  a  -  97.00(1)'*,  p  -  105.98(1)*,  and  7  -  86.94(1)*.  Least- 
squares  refinement  led  to  a  value  for  the  conventional  R  index  (on  F)  of  0.0196 
for  4373  reflections  having  <  50“  and  l>3o(I>.  The  molecule  possesses  a 

conventional  pseudotecrahedral  Cp3MX  geometry  with  U-C(ring)  -  2 . 759(4)A(aver- 
age),  U-C(<», vinyl)  -  2.436(4)A,  *U-C(o,vinyl)-C(^, vinyl)  -  137.7(3)*,  ^  Cg-U-Cg  - 
116.4“,  117.2*,  120.0*,  and  1:  Cg-0-C(a. vinyl)  -  95.1*,  100,0*,  100.1*.  All 
hydrogen  atoms  were  located,  and  U-H(Co, vinyl)  -  2.93(4)A.  The  metrical  para- 
meters  evidence  severe  nonbonded  repulsions  between  the  vinyl  ligand  and  tha  Cp 
ligands,  as  well  as  between  different  Cp  ligands.  The  quantity  D(M-I)-D<K-CH3) 

Is  proposed  as  a  new  gauge  of  metal-ligand  bonding. 
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HOHOLEPTIC  ALKYLS  AND  ALXOXIDS  OF  THE  TRANSITION  ELENENTS- 
NOLECULAR  SmXTURE  AND  BONDING 


Arne  Haaland  and  Kristin  Rvpdal 
Oepartnent  of  Cheaistry,  University  of  Oslo, 
P.O.Box  1033,  Blindern,  0315  Oslo  3,  NORWAY 


The  aolecular  structure  of  aononeric  CrlCH^CMe^ )^ ,  Cr(OBu^)^,  and 
W(0Me)j  (Me=CHj)  has  been  deterained  by  gas  electron  diffraction. 

The  best  model  for  W(OMe)^  has  a  WO^  symmetry  of  0^,  the  relativ 
orientation  of  the  ligands  is  difficult  to  determine.  The  W-0  bond 
distance  is  190.7(1)pm,  the  W-O-C  angle  is  132.4(6)°. 

The  best  model  has  symmetry  for  both  chromium  compounds,  any 

distortion  from  T^  symmetry  of  the  CrO^  and  CrC^  in  a  manner 

cannot  be  seen  from  the  data.  The  Cr-C  distance  is  203.8(6)pm,  wit)i  a 
Cr-C-C  angle  of  128.0(8)°.  The  Cr-0  distance  is  176(2)pm,  with  a  Cr- 
0-C  angle  of  140(1)° . 

Ab-Initio  HF-SCF  and  CASSCF  calculations  are  carried  out  to  study  the 
nature  of  tlie  transition  metal-ligand  bond. 

We  also  hope  to  present  recent  results  concerning  the  molecular 
structure  of  Zr(CHjCMej )^ ,  Ti(NMe^)^,  TiMeCl^  and  V(OBu^)^. 


Geometry  Deformatioiis  in  A-PZ3  Compounds:  A  Structural  Test  of  Theories 
of  Bonding  in  Phosphine  Complexes. 


B.J.  Dunne  and  A.G.  Orpen.  Department  of  Inorganic  Chemistry.  The  University,  Bristol 
BS8  ITS,  UK. 


The  widespread  application  of  phosphines  and  their  derivatives  in  industrial  and  academic 
organometallic  chemistry  makes  an  understanding  of  how  they  bind  to  meuls,  and  other 
substrates,  of  great  importance.  This  paper  reports  ways  of  using  crystallographic  data  to 
assess  current  theories  of  bonding  in  phosphine  complexes. 

The  large  number  of  compounds  in  which  triphenylphosphine  (PPh3)  is  present  as  a 
clearly  defined  fragment  make  it  a  suitable  test  case  for  the  assessment  of  bonding  theory 
of  phosphines  in  general.  We  have  used  the  Cambridge  Structural  Database  as  a  source  of 
information  on  how  the  PPbj  fragment  is  distorted  by  complezation  to  an  atom  A,  vdiere 
A  ituy  be  a  d-  or  p-block  metal  or  other  p-block  element  such  as  C,N  or  O.  Our 
strategy  has  been  to  examine  the  variation  in  the  structure  of  the  PPh3  fragment  in 
A-PPh3  species  as  revealed  by  the  A-P  and  P-C  bond  lengths,  and  the  C-P-C  and 
A-P-C  angles. 

While  a  number  of  statistical  approaches  are  possible,  we  have  concentrated  on  two. 

i)  The  mean  P-C  length  (<r>)  was  plotted  against  mean  C-P-C  (<a>)  for  each 
element  A.  This  shows  strong  correlation  between  <r>  and  <a>  (correlation 
coefficient  ca.  -0.9S),  and  a  marked  dependetKy  of  <r>  and  <o>  on  A.  Small 
and  electronegative  A  (e.g.  0,N,H)  leads  to  <r>  being  short  (and  <a>  large). 
Conversely  large,  electropositive  A  (e.g.  Cr,Re,Ru)  are  associated  with  long  <r>  (and 
small  <a>). 

ii)  Correlatioos,  between  the  A-P  and  P-C  bond  lengths  (d  and  r  respectively)  and 
between  d  and  C-P-C  angle  (a)  were  atulysed.  These  showed  a  range  of  behaviour, 
notably  for  the  d-block  metals.  For  elements  in  the  centre  and  left  of  the  transition 
series  a  and  d  are  positively  correlated,  while  at  the  right  a  and  d  are  negatively 
correlated. 

In  a  separate  study  we  have  examined  the  effect  of  oxidation  of  the  transition  meul  in 
M-PZ3  complexes  on  d,  r  and  a.  This  shows  the  importance  of  M-P  x-bonding  on  both 
M-P  and  PZ3  geometries. 

These  observations  are  compared  with  predictioiu  based  on  electronic  and  "steric"  theories 
of  molecular  structure  as  applicable  to  tertiary  phosphine  complexes. 


ORIENTATION  EFFECTS  ON  ALKALI  METAL  REACTIONS  WITH  ALKVL  IODIDES 


Trlna  Uaienclch 

Department  of  Chemistry  and  Biochemistry 
California  State  University 
5151  State  University  Drive 
Los  Angeles#  California  30032  U«S%A# 


Iodine  is  extracted  from  alky)  Iodides  by  alkali  and  alkaline  earth 
metals.  This  preference  exhibits  a  dependence  upon  the  cosine  of  the 
"angle  of  attack,"  cos'll^  .  for  products  which  are  backscattered  in 
molecular  beam  experiments.  The  cutoff  angle  for  this  dependence 
expresses  the  classical  chemical  steric  effect. 

This  reaction  class  is  discussed  in  terms  which  evolved  empirically 
from  a  combination  of  trajectory  simulations,  crossed  molecular  beam 
a ..d  laser  Induced  fluoresence  experiments.  The  interpretation  suggests 
that  the  experimental  behavior  results  from  the  transfer  of  an  electron 
from  the  metal  to  the  alkyl  iodide  at  large  distances,  followed  by  a 
repulsive  release  of  exothermicity.  This  mechanijm  is  consistent  with 
the  observed  sma i I  energies  of  activation,  large  reaction 
probab J ) ) t I es ,  and  a  correlation  of  product  excitation  with  the  mass  of 
the  alky)  group.  The  reaction  is  predicted  to  become  orientation 
independent  at  large  Impact  parameters.  However,  experimental 
verification  of  this  prediction  Is  Incomplete. 

Quality  sb  initio  information  on  this  system  is  not  available,  however. 
It  has  been  the  subject  of  a  semi -empirical  diatom ics  in  molecules 
iOIM)  calculation.  Although  this  system  has  been  simulated  several 
times,  only  a  recent  three  atom  trajectory  treatment  by  Biais  end 
Bernstein -exhibits  the  cos  "Y*  sensitivity.  A  six  atom  treatment  is 
necessary  to  examine  how  explicit  Inclusion  of  the  hydrogens  produces 
orientation  effects;  and  to  properly  sample  the  initial  rotational 
conditions  for  a  symmetric  top.  Rotation  of  the  target  can  influence 
the  distribution  of  orientations  which  are  sampled  by  the  calculation. 

We  are  representing  this  system  by  extending  an  approach  developed  by 
Valencich,  Chapman,  and  Bunker  to  treat  hydrogen  atom  reactions  with 
methane.  This  six  atom  potential  extrapolates  to  the  three  atom  limit 
described  by  Blais  and  Bernstein.  The  barrier  height  increases  as  the 
aporoach  of  the  metal  deviates  from  colinearity,  the  methyl  end  is 
unreactive,  and  the  hydrogens  are  explcitiy  included.  ■>e  can  also 
repeat  selected  trajectories  with  their  three  atom  Blais  and  Bernstein 
approximation.  This  will  help  ascertain  what  aspects  of  three  atom 
treatments  can  be  extrapolated  to  larger  systems.  We  will  discuss  the 
prel iminary  dynamics  on  this  surface. 


NOVEL  IRON  CARBONYL  COMPLEXES  OF  METHYLENECYCLOPROPENE  AND 
TRIMETHYLENEMETANE .  INTERMEDIATES  AND  MECHANISM 


aa 


HideXi  Sakurai,  Kazuhiro  Hirama,  TakeaXi  Fujii,  and  Kenkichi 
Sakamoto 

Department  of  Chemistry,  Faculty  of  Science,  Tohoku  University, 
Sendai  980,  Japan 


A  novel  (methylenecyclopropene) iron  tricarbonyl  complex  (1) 
was  prepared  by  the  reaction  of  3,3,5,5,7,7,10,10,12,12,14,14- 
dodecamethyl-4 , 6,11, 13-tetraoxa-3, 5, 7, 10, 12, 14-hexasiiacyclotetra- 
deca-1, 8-diyne  (2)  with  dllronnonacarbonyl ,  as  orange  crystals,  mp 
122-123  “C  (dec) 7 


MejS' — Cs=C — SiM«*j 

cr  q 

/  ,  _ _ _  Benzene 

MejSi  +  Fe2(CO)9 - ,VTlu..lIh  ' 

0^  ^0 

Me2Si— CSC— SMe2 

2 

Me,S<— C»C — SiMe, 

/  V 

0  0  + 

\  / 

Me2Si — C®C — SiMe2 


FejfCWj 


'  Me- 


Me>Si  SiMe2 

y  V 


Benitne 

rtffux.Zlh 


LA 


iMe-j 


Me  2  Si 


Fe(C(^)3 

SMe, 


Me2;Sk,.^(Me2 

Me2Si'^/^SiMe 

Fe(C0)3 


On  the  other  hand,  the  reaction  of  3,  with  Fe-tCO)-  resulted 
in  the  formation  of  a  novel  trimethylene  methane  coiftplex  (^)  . 
Structures  of  these  complexes  were  determined  by  X-ray  crystallo¬ 
graphic  analyses  together  with  various  spectroscopic  properties. 

The  key  step  in  these  reactions  is  1,2-silyl  migration  of 
complexed  bis  (silyl) acetylenes .  Actually  the  reaction  of  bis(tri- 
methylsilyl) acetylene  with  Tr-cyclopentadienylmanganese  tricarbonyl 
gave  a  novel  vinylydene  complex  (5) . 

CpMn (CO) , 

II 

hv,  0  "C  C 

Me,SiCECSiMe,  +  CpMn  (CO) ,  - II  5 

THF  C 

/  \ 

Me^Si  SiMe^ 

Structures  of  these  interesting  new  complexes  as  well  as  the 
reaction  mechanism  will  be  discussed. 


t 
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SPECTROSCOPIC  EVIDENCE  FOR  THE  FORMATION  OF  Mn2 (CO) ,CS 

Wolfgang  Petz,  Gmelln-Instltut  fur  Anorganlsche  Chemle  der  Max- 
Planck-Gesellschaft,  VarrentrappstraBe  40-42,  D-6000  Frankfurt/Main, 
Federal  Republic  of  Germany 


Although  the  field  of  thiocarbonyl  complexes  has  been  explored 
In  the  last  decade,  rather  few  information  is  available  about  thio¬ 
carbonyl  derivatives  of  simple  binary  carbonyl  compounds  of  the 

type  M  (CO)„  (M  =  Cr,  Mo,  W  f1];  M  =  Fe  [2]). 

X  y 

We  have  now  obtained  a  Mnj  (CO)  i  i)/Mn2  (CO)  9CS  mixture  in  low  yields 
from  the  reaction  of  [Mn(CO)5)~  with  thiophosgene  in  pentane.  The 
thiocarbonyl  complex  as  the  minor  product  (5  to  10%)  could  not  be 
separated  from  Mn2(CO)io  but  was  identified  by  the  (CS)  frequen¬ 
cies  in  the  IR  spectrum  at  1300  and  1280  cm  ^  and  by  mass  spectros¬ 
copic  measurements.  The  results  were  indicative  for  the  presence  of 
two  isomers  possessing  the  CS  ligand  either  in  trans  position  to  CO 
or  to  the  Mn(CO)j  group. 


[Mn(CO),]' 


CI2CS 


,  CO 
I  / 

(CO) jMn-Mn-CS 
CO  CO 


CO 


I  z' 

(CO) sMn-Mn-CO 

CO  ' 

CO 

+  Mn(CO),o  + 


Reaction  of  the  mixture  with  Br2  gave  mainly  Mn(CO)sBr  along  with 
small  amounts  of  Mn (CO) « (CS)Br  which  was  identified  by  IR  and  mass 
spectroscopy.  A  product  containing  CS  could  also  be  identified  from 
the  reaction  of  the  mixture  with  PPhj/ONMej. 


(11  B.  D.  Dombek,  R.  J.  Angelici,  J.  Am.  Chem.  Soc.  95  (1973)  7516. 
(21  W.  Petz,  J.  Organometal.  Chem.  146  [1978]  C  23. 
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SULFUR  MONOXIDE  AS  A  LIGAND  IN  TRANSITION  METAL  COMPLEXES 


Wolf dieter  A.  Schenk,  Johanna  Lelssner,  Stefan  MUssig,  Ute  Karl, 
Isabel  Tomerlus,  Instltut  ftlr  Anorganlsche  Chemle,  Unlversltat 
WUrzburg,  D-8700  Wtirzburg,  West  Germany 


Mononuclear  sulfur  monoxide  complexes  of  Iron,  rhodium,  and 
Iridium  are  readily  obtained  by  transition  metal-induced  cleavage 
of  ethylene  episulfoxlde  (1).  The  close  similarity  between  these 
compounds  and  analogous  complexes  of  sulfur  dioxide  can  be  explained 
on  the  basis  of  a  simple  MO  picture.  Reactions  investigated  so  far 
include  coordlnative  and  oxidative  addition  as  well  as  nucleophilic 
and  electrophilic  attack  at  sulfur.  Treatment  of  the  square-planar 
complexes  MCI (PR^) 2 (SO)  (M  =  Rh,  Ir)  with  CO  leads  to  the  liberation 
of  SO  which  can  be  trapped  by  addition  to  orthoguinones  at  low 
temperature.  A  method  will  also  be  described  for  the  catalytic 
cleavage  of  episulfoxides  which  allows  the  use  of  the  highly  unstable 
and  reactive  sulfur  monoxide  as  a  synthetic  reagent. 


(1)  W.  A.  Schenk,  Angew.  Chem.  9^  (1987)  101;  Angew.  Chem.  Int.  Ed. 
Engl.  26  (1987)  98. 
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SULFUR  MONOXIDE,  A  NEW  AND  VERSATILE  LIGAND  IN 
ORGANOMETALLIC  CHEMISTRY 


Ingo-Petei  Lorenz 

Institute  for  Inorgatnic  Chemistry,  University  of  Tubingen 
Auf  der  Morgenstelle  18,  D-7400  Tubingen  (FRG) 

Sulfur  momoxide  is  extremely  unstable,  but  it  can  be  stabilized  as  ligand  in  organo- 
metallic  complexes  where  it  is  inserted  by  different  methods  of  synthesis: 

1.  directed  S-oxidation  of  metal-coordinated  sulfur. 

2.  SO-transfer  reaction  by  metal-induced  fragmentation  of  thiirane-S-oxide  ac¬ 
ting  as  SO-source. 

3.  nucleophilic  substitution  reaction  at  the  sulfur  atom  of  thionylchloride  by 
hydrido  complexes/amines. 

Sulfur  monoxide  demonstrates  a  great  structural  variety  as  a  ligand  in  organometallic 
complexes,  depending  on  the  number  of  electrons  of  the  complex  fragment,  thus,  SO 
can  act  as  2  or  4  electron  donor  in  terminal  or  bridging  ligand  positions: 


S  =:  o 


O 

m'-ii 

s 


0  o 


o 

^  X  '^iX 

M  M  1 
M 


M  -  17 •-Fragment 
M*  =  16« 

M’  •  IS* 

M*  -  14» 


Starting  from  suitable  organometallic  compounds  we  succeeded  in  the  synthesis  of 
some  examples  of  most  of  the  bonding  systems  introduced  above,  which  are  isolobal 
analogues  of  sulfur  dioxide,  sulfur  trioxide,  sulfoxides  and  sulfones. 

Hitherto,  the  SO  ligand  shows  four  different  reaction  modes: 

1.  Substitution  of  SO  against  CO  ligands 

2.  Oxidation  of  SO  into  SO2  ligands 

3.  Insertion  of  SOj  into  the  S-O-bond  to  give  thiosulfate  ligands 

4.  Deoxygenation  of  SO  to  sulfur  ligand  (by  HCI) 


BXNUCI^EAR  CJkItBOinrX.OSMXUM  PORPHmtXNS 
WXTH  BRXIKSXMG  MXrTROGBM  DONOR  DXOANDS 


Johann  W.  Buchler.  Stefan  Pfeifer,  Institut  fUr  Anorganische 
Chemie,  Technische  Hochschule  Darmstadt,  D-6100  Darmstadt,  FR6 


Osmium  porphyrins,  e.  g.  [0s(0EP}]2.^ ,  may  serve  as  building  blocks 
for  the  synthesis  of  conductive  polymers  in  which  bidentate  nitro¬ 
gen  donors  L"D,  e.  g.  pyrazine  (pyz)  or  l,4-diazabicyclo[2,2,2]oc- 
tane  (dabco),  are  used  as  bridging  donor  ligands. *  The  polymers  of 
the  type  COs(OEP) (L^L) ]a  are  highly  conductive  when  doped,  i.  e. 
partially  oxidized.  The  defect  electrons  appear  to  be  delocalized 
along  the  . .Os(L^L]ps(D''L) . .  chain.  In  order  to  check  the  presence 
of  Os(Ii^L)Os  interactions  in  isolated  molecules,  the  synthesis  of 
binuclear  carbonylosmium(II)  porphyrins  3  containing  such  an 
entity  was  undertaken  according  the  sequence  1  ->  2  ->  3. 

L-'L 

{MeOH)OsCO(TTP)  - >  (L*L)OsCO{TTP)  - >  (TTP)OCOsL“LOsCO(TTP) 


1* 

2 

3 

L^L 

3a 

pyz 

3b 

dabco 

The  species  2  were  observed  in  solution,  but  lost  D^L  on  attempted 
crystallization,  thus  forming  3a  and  3b.  The  new  compounds  were 
characterized  by  elemental  analyses,  DV/VIS-,  IR-,  and  IH-NMR 
spectra.  Electrochemical  investigations  gave  no  hint  of  OsL'LOs 
coupling  in  the  oxidized  forms  of  3,  3a*  or  3b* . 


(1) 

(2) 

(3) 


(OEP)*-,  (TTP)*-;  dlanions  of  octaethylporphyrin  or  tetra(p- 
tolyl ) porphyrin ,  respectively . 

J.  P.  Collman,  J.  T.  McDewitt,  C.  R.  Leidner,  6.  T.  Yee,  J. 
B.  Torrance,  and  W.  A.  Little,  J.  Am.  Chem.  Soc.  109,  4606 
(1987). 

J.  W.  Buchler,  0.  Herget,  and  K.  Oesten,  Liebigs  Ann.  Chem. 
1983,  2164. 
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EQUILIBRIUM  AND  KINETIC  STUDY  OF  IMIDAZOLE  BINDING  TO 
PHTHALOCYANINATOIRON(II)  IN  DIMETHYL  SULPHOXIDE 


Paolo  Ascenzi  e  Maurizlo  Brunori,  Dipartimentb  di  Sclenze  Biochi- 
mlche.  University  dl  Roma  "La  Saplenza",  P.le  A.  Moro  5,  00185 
Roma,  Italy 

Glovanna  Pennesl,  Istltuto  dl  Teorla  e  Struttura  Elettronlca  e 
Coroportamento  Spettrbchlmlco  del  Compostl  dl  Coordlnazione,  Area 
della  Rlcerca  del  C.N.R.,  Via  Salarla  Km.  29,5,  C.P.  10,  00016 
Monterotondo  Stazlone  (Roma)  ,  Italy 

Claudio  Ercolanl  e  Fabrlzlo  Monacelll,  Dlpartlmento  dl  Chimica, 
University  di  Roma  "La  Saplenza”,  P.le  A.  Moro  5,  00185  Roma,  Italy 

Ligand  binding  to  phthalocyaninatolron(II) ,  [Fe(pc)],  a  porphi- 
rln  -  like  molecule,  has  been  widely  investigated  from  both  equili¬ 
brium  and  thermodynamic  viewpoints  (1). 

As  a  development  of  our  research  on  this  field,  we  looked  at  imida¬ 
zole,  Im,  as  an  interesting  axial  ligand,  and  since  conflicting  re¬ 
sults  were  present  in  the  literature  (1),  a  reinvestigation  of  the 
reversible  reactions  (1)  and  (2)  in  dimethyl  sulphoxlde,  dmso. 


[Fe (pc) (dmso) +  Im 
[Fe  (pc)  (dmso)  dm)]  + 


[Fe(pc)  (dmso)  (Im)] 


[Fe(pc) (Im)2] 


d) 


(2) 


from  both  equilibrium  and  kinetic  points  of  view, seemed  necessary. 

At  20°C,  the  equilibrium  constants  are  =  k  ^/k_^  “  (6.4+2.6)x 

10^  dm^mol  \  and  K,  =  k  _/k  _  =  (7.4+0.5)x10  dm^mol  Values  of 

3  -1  -1  3  -1  -1 

k.,  and  k  _  are  (9.8+0.2)x10  dm  mol  s  and  5. 4+0. 2  dm  mol  s  , 

-2  -1 

respectively.  From  these  parameters,  values  of  k  ,  =  1.5x10  s 
—4  -1 

and  k_2  “  7.3x10  s  were  calculated.  These  results  show  that  the 
replacement  of  axial  dmso  in  [Fe (pc) (dmso) 2]  by  Im  is  a  two-step 
process  with  the  uptake  of  the  second  Im  molecule  slower  than  the 
first. 


(1)  F.H.  Moser  and  A.L.  Thomas,  'The  Phthalocyanines ' ,  CRC  Press, 
Boca  Raton,  1983. 
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JIEACTIOHS  or  DOUBLY  REDUCED  IROH(II)  PORFHXRIHS  WITH 
(a,  EEC,  AHD  TEEX)  ALKYL  HALIDES. 

Dori«  LEXA.  J«an-Mlohal  8AVEAHT  and  Dan  Li  HANO.  Laboratoira  d'ElaeCroehlala  da 
I'UnivaraitS  da  Paria  7.  UA  CHRS  H*  438  "Elaetroehlala  MolSeulaira"  •>  2,  plaea 
Jusaiau  75  251  Pacia  Cadax  05  -rranea. 


Elactrocheaical  investigation  of  tha  raductlon  of  savan  iron  porphyrins 
(tha  octaathylporphyrin,  the  etioporphyrin  I,  tha  pantafluorotatraphanylporphin, 
tha  tatraphenylporphyrin  and  three  baakat=haaUa  porphyrins)  in  tha  presence  of 
(n,sac.and  tert.)  alkyl  halidaa  shows  that  not  only  tha  singly  radiieed  Iron(Il) 
coaplax,  fomally  and  iron(l)  coaplax,  undergoes  alkylation  at  the  atooi,  but 
that  this  is  also  tha  ease  for  tha  doubly  reduced  icon(II)  coaplex.  Ho  ring  . 
alkylation,  as  possible  with  a  radical'  anion  or  a  di-anion  structure,  is  observed. 

At  low  concentrations  of  alkyl  halide,  the  one-electron  reduction  product  of  the 
iron(ll)  alkyl  conplex,  fomally  and  iron(I)  alkyl  coaplax,  could  be  transiently 
observed.  Upon  raising  tha  concentration,  catalytic  reduction  of  the  alkyl  halide 
by  the  fe(ll)R  /fe(I)ft  couple  occurs.  It  is  found  that  the  presence  of  the  aaide 
linked  chains  exerts  a  pronounoetl  Influence  on  the  alectrochealeal  and  chealcal 
reactivity  of  tha  alkyl  coavlexas,  sUbilising  the  negatively  charged  species.  lapli- 
catioos  concerning  the  alkylation  aechanlsaa  and  the  chasdcal  catalysis  of  the  elac- 
trochcadcal  reduction  of  alkyl  halides  by  aetal  coaplexes  ara  discussed. 

References  i 

Lexa  0.,  SavCant  J.H.,  Hang  D.L.  OrgaoooaUllics  J986  ,  5,  J428. 

Lcxa  0.,  SavCant  J.H.,  8u  R.B.,  Hang  D.L.,  J.Aa.Chea.Soc.  (subsiicted) 

Cueutln'C.,  Lexa  D.,  J^ll.  SavCant,  Hang  O.L., 


Inorg.Cbasi.  (subaittad) 


SYNTHETIC  STRATEGIES  TO  TRANSITION  METALS  CORROLATES. 

CRYSTAL  AND  MOLECULAR  STRUCTURE  OF  (TRIPHENYLAHSINE)  OCTAMETHYL- 
CORROLATE  RHODIUM  (III). 


S.Llcoccla,  T.Boschi,  R.Paolesse,  P.Tagliatesta 

Dipartimento  di  Sclenze  e  Tecnologie  Chiraiche  -  II  Universita'  di 

Roma  Tor  Vergata  -  00173  Rome,  Italy 

G.Pelizzi,  F. Vital! 

Istituto  di  Chimica  Generale  -  Universita'  di  Parma  and  Centro  di 
Studio  per  la  Strutturlstica  Diffrattometrica  del  CNR  -  43100 
Parma 


The  synthesis  of  transition  metal  correlates  has  been  widely 
investigated  in  order  to  ascertain  the  possible  consequences  of 
the  macrocyclic  ring  deformation  (a  direct  bond  between  pyrroles 
A  and  D)  on  its  coordination  properties. 

Three  main  synthetic  methods  have  been  so  far  used  to  prepare 
metallocorrolates : 

a)  Reaction  of  the  preformed  macrocycle  with  metal  carbonyls  in  a 
non  coordinating  solvent. 

b)  Reaction  of  metal  salts  with  the  linear  tetrapyrrolic 
intermediate  l,19-dideoxybiladiene-a,c  in  a  buffered  alcoholic 
solution.  The  presence  of  a  coordinating  ligand  has  proved  to 
be  necessary  when  the  metal  is  rhodium. 

c)  Reaction  of  metal  salts  with  the  macrocycle  in  N,N-diraethyl- 
formamide . 

The  reactivity  towards  axial  ligand,  such  as  phosphines, 
arsines  or  isocyanides  has  also  been  investigated  and  an  Xray 
crystal  structure  determination  has  been  performed  on  (triphenyl- 
arslne)octamethylcorrolate  rhodium  (III). 

The  compound  crystallyzes  in  the  orthorhombic  space  group 
P2j^2j^2j^2j^  with  a  =  20.172(7),  b  =  12.468(5),  c  =  14.893(5)  A  and 
Z  =4.  The  structure  was  solved  by  conventional  Patterson  and 
Fourier  methods  and  refined  by  least-squares  procedures  to  a 

conventional  R  value  of  0.0353  for  1436  independent  reflections 
collected  by  counter  methods. 

The  crystal  structure  consists  of  discrete  monomeric  units, 
where  the  rhodium  atom  has  a  distorted  square  pyramidal 
environment,  the  equatorial  sites  being  occupied  by  four  nitrogen 
from  the  corrole  ligand  (Rh— N  1.93(1)  -  1.96(1)  A)  and  the  apex 
by  the  arsenic  atom  from  the  triphenylarsine  molecule  (Rh-As 

2.311(2)  A).  The  15  atom  core  of  the  corrole  moiety  is  nearly 

planar,  the  largest  deviation  from  the  plane  of  best  fit  being 

0.10  A. 


novel  CHEMICflL  BEmVIOR  OF  TOE  MEIMIOttCROCHlZS  Ir2(Cn)2Cl2{(Ph2PCH2)2AsPhl2 
B110)ING  OF  MMN  GSOUP  IGNS  PARTZCtlLARLY  Sh(n) . 

Alan  L-  Balch.  VlilBait  Catalsoo,  RiilUp  E.  Reecfy,  Jr. ,  Steven  Reiner,  Depart- 
mait  of  Chemistry,  Ihiversity  of  Callfemla,  Davis,  California  95616,  U.S.A. 


Ihe  iriditn  metal lomacrocycle  Ir2(00)2Cl2{(H>2^®2^2^^^2  a  variety 

of  metal  ions  from  both  the  traisitim  series  and  the  main  group  elements. 

This  presentation  will  focus  on  the  interactions  with  tin  (II)  tdtich  is  sunnar- 
Ized  in  eq.  1.  the  X-ray  crystal  structure  of  2a  will  be  ooopared  to  that  of 
related  traisitlon  metal  ooiziterparts .  Ihe  metallcmacrocycle  1  is  cap^le  of 
extracting  tin  selectively  (in  the  presence  of  certain  other  metal  ions)  from 
aqueous  solution  and  is  capable  of  troisporting  tin  throu^  a  ncn-aqueous 
medivm.  The  adduct  2  shoHS  a  prominent  absorpticn  in  the  visible  spectnm  at 
588  nm.  In  solution  at  25°C,  strong  emissi»Tn  at  645  tan  is  observed.  A  mole¬ 
cular  orbital  model  for  the  bonding  within  this  init  will  be  presented. 

Removal  of  tin  (II)  from  2  is  possible  aid  a  novel  U^t-driven  system  for 
tin(II)  extrusion  will  be  described. 
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METALLATION  OF  AN  AROMATIC  C-H  BOND  BY  CROWN  ETHER  ACTIVATED 
ORGANOMAGNESIUM  COMPOUNDS 


Peter  R.  Maildes,  Tateo  Nomoto,  i 
Vakgroep  Oiganiscbe  en  Anotgaiusche  Cbemie,  Facultdt  Sdieikunde,  Vrije  Universiteit, 
de  Boelelaan  1083, 1081 HV  Amsteidam,  The  Nedierlands 


During  a  study  on  intra-  and  inteitnolecular  complexadon  in  arganomagnesium  compounds  we 
found  that  diphenylmagnesium  and  l,3-xylyl-18-cTown-S  form  a  1:1  complex  which  can  be 
ciystallized  from  toluene.  The  X-ray  ^cture  analysis  revealed  a  "threaded”  or  rotaxane  structuie. 

For  reasons  of  structural  comparison,  the  analogous  complex  with  l,3-xylyl-15-crown-4  was 
also  prepared.  Surprisingly,  the  X-ray  structure  of  the  crystalline  material  showed  that  an 
asymmetric,  crown  ether  ring  containing,  diphenylmagnesium  had  been  formed.  The  NMR 
spectrum  of  the  precursor  in  [Dgltoluene  showed  the  relatively  slow  formation  of  benzene. 

The  crown  ethers  mentioned  also  form  complexes  with  phenylmagnesium  bromide.  The  1,3- 
xylyl-18-crown-5  formed  a  1:1  complex  with  the  Grignard  compound  of  which  the  crystal  structure 
was  determined.  However,  the  complex  with  the  l,3-xylyl-15-crown-4  decomposed  under  the 
formation  of  benzene  and  a  crown  ether  containing  a  Grignard  function: 

+  0-M»X  - ►  J  + 

X  »  Phanyl  or  Br 

These  remarkable  metallation  reactions  of  the  aromatic  C-H  bond,  normally  known  only  for 
organolithium  compounds,  must  result  from  the  increased  reactivity  of  the  magnesium  compounds 
through  complexation  with  the  crown  ether  system.  We  suggest  that  the  marked  difference  in 
behaviour  between  the  ciown-5  and  crown-4  complexes  is  due  to  the  much  more  congested  stmeture 
of  the,  intermediately  formed,  crown-4  complexes  in  which  the  aromatic  C-H  bonds  in  the  2- 
positkm  are  forced  into  the  very  close  vicini^  d  die  magnesium  centre. 

The  metallation  reactions  proceed  quantitatively  and  are  believed  to  be  favoured  by  the  stronger 
co-ordination  of  niagnesimn  in  the  products. 

The  mechanism  of  the  complex  fonnation  and  of  the  subsequent  decomposition  reactions  will 
be  discussed  as  well  as  the  crystal  structures  of  the  complexes  and  of  the  magnesium  compounds 
fanned  in  the  metallation  reactions. 
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TUNING  THE  REACnVITY  OP  METALS  HELD  IN  A  RIGID  UGAND  ENVIRONMENT 

Gerard  van  Koten.  laboratoiy  of  Ornnic  Cheiniatiy>  Department  of  Metal  Mediated 
Synthesis,  Uhiveraiy  of  Utrecht,  Paditalaan  8,  3584  CM  Utreoit,  TheNedwrlands 


In  our  studies  we  have  found  diat  specific  chelating  ligands  afford  metal  complex 
substrates  that  are  ideally  suited  for  inve^yting  intermediate  ^>ecies  formed  in  reactioiM 
widt  eieckoahilea.  overvtew  of  some  of  our  results  in  this  area  uaiftg  smiare-planar  d8 
Ni“,  Pd“,  PtU,  Rhf,  and  Ir^  ajubstratea,  and  the  unique  orgaiKxndbdlic  ^lecies  we 
encountered  are  presented.  Reaesreh  in  our  laboratory  has  been  focussed  on  the 
dtemistry  of  moncMuiionic  aryl  ligands  having  ortfto-  or  ba-^tho  dimethylaminomethyl 
substituents  (i.e.  (C6H4(CH2NMe2)-2]  (A)  and  ICAH3(CH2NMe2)2‘2,6]  CB)  )  duU  form 
ofganometallic  oompounds  mth  a  direct  M-C^l  o-boiKl. 


Through  coordination  of  the  N  donor  site(s)  of  the  ortho  CH2NMe2  armCs) 
five-membered  M-C-C-C-N  chelate  ring  formation  occurs.  In  most  cases,  this 
intramolecular  coordination  hampers  decmnposition  via  padiways  involving  M'C  bond 
breaking  processes  such  as  homolytic  and  heterolydc  fission.  In  particular,  the  rigid 
chelatii^  coordination  of  the  aryl  ligand  B, provides  the  metal  centre  with  a  set  of  unuwal 
properties.  Firstly,  the  bis-orlAo  chelating  ugand  restricts  the  available  sites  for  incoming 
reagents  and  othiw  ligands.  Ihis  is  a  situation  diat,  as  we  will  see,  can  frustrate  the  normu 
course  of,  for  example,  an  oxidative  reaction  and  lead  to  ”trapp^*  intermediates  having 
considerable  stability.  Secondly,  the  hard  C  and  N  donor  atom(s)  increase  the 
nucleophilidty  of  the  mettl  centre.  This  destabilixes  the  dz2  orbital  that  lies 
perpendicular  to  the  coordination  plane  in  the  square  planar  mdal  d8  complexes 
derived  from  the  ligands  A  and  B.  As  a  consequence,  these  complexes  become 
suscntible  to  attack  fay  a  variety  of  electnphilessuch  as  Hg,  Mel,  halogen  and  Me^nBr2, 
-  witn  startling  results.  An  example  of  the  unexpected  and  novel  properties  of  diese 
conqilexes  is  the  use  of  organonidiel  n  and  III  complexes  derived  from  the  bis^itho 
chelating  ligand  B,  for  the  addition  of  potyhalogeruukenes  to  alkene  double  bonds  in 
homogeneous  catalysis. 
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BASB-NaCIJSO»HII.S  CA.TAI.TSXS  OP  POLPCOMDEHSATXON 
OP  PtmCTXORAI.  SXXOXAHES 

M.Cvprvlc,  S.Sublnsztajn,  J .Cho jnowslcl 

Centre  of  Molecular  and  Hacronolecular  Studies «  Polish  Acadeoy 
of  Sciences,  Boetna  5,'  90-362  hddi,  Poland 


The  heteropolyoondensatlon  of  fractional  slloxane  oligomers 
seems  to  be  the  most  convenient  route  to  many  slloxane  polymers 
and  copolymers  of  regular  structure.  Bowever,  In  mazy  cases  the 
reaction  is  slow  and  accoeipanled  by  slloxane  bond  cleavage  as 
well  as  by  other  side  processes.  We  found  that  using  Of  basic  or 
nucleophilic  species,  such  as  amines,  phosj^lne  oxides  and  others 
Is  very  effective  In  this  reaction.  Kinetics  of  the  reaction  of 
model  compounds  was  studied  and  the  mechanism  of  the  catalysis 
was  elucidated.  In  the  case  of  strong  nucleophiles,  such  as  mhP, 
Xmidazole  or  M-methyllmldazole,  the  process  Involves  transient 
formation  of  a  complex  of  the  nucleophile  with  the  polymer  end 
group.  At  least  some  of  these  complexes  have  Ionic  structure,  e.g 
of  an  ammonium  or  phosphonlum  salt.  Xn  the  case  of  relatively 
strong  bases,  such  as  Bt^H,  the  mechanism  of  base  catalysis  Is 
more  probable.  Involving  activation  of  sllanol  group  through 
hydrogen  bonding  with  amine. 

.  —SlOH 

— S1081X  +  Mu  --SiOSlHu  X"  - -  — SiOSiSi~~  +  Mu  +  HX 

—SIX 

— SlOH  +  B  *==  — 'Sio-H*  *8  -  -  ■  —  — SlOSl—  +  B  +  HX 

Kinetic  evidence  for  both  mechanisms  will  be  presented. 


TBB  CBBMXCAL  DISnACBMEIR  Or  Os  (XI)  SORFACB  SPBCIBS 

McaoKSD  TO  wamoarruatD  silxcjl. 


35 


C.  Dossi.  A.  Pusi.  B.  Grilli.*R.  Pssro 

OlpartlMoto  di  Chiaica  Inorsanica  e  Mstallorganica  and  *  Centro 
C.M.R..  Unlveraita*  de<|li  Stud!  di  Milano,  Via  G.  Venezian,  21, 
20133  Milano,  Italy 


The  thermal  decomposition  of  BOs* (CO)ia (OSiO  produces  nee 
Os (XI)  surface  species  characterized  by  three  infrared  carbonyl 
bands  at  2126,  2038  and  19S6  car*  (1).  The  real  structure  of 
these  surface  organoaetallic  species  still  remains  an  open 
question. The  formation  of  either  mononuclear  sites,  or  dimeric 
and  polynwric  [Os(CO)a]B  and  [08(CO>t]a  units  without  metal- 
metal  bonds  has  been  reported  (2) . 

The  chemical  displacement  of  these  surface  species  is 
performed  through  the  complete  disgregation  of  the  silica  with 
aqueous  hydrofluoric  acid  (3).  No  osmium  carbonyl  species  is 
recovered  from  the  aqueous  phase  by  extraction  with  either  CHxClt 
or  PPM*  Cl-  in  CHtCls  . 

The  solution  was  then  evaporated  at  70* C  and  a  dar)c  residue  was 
obtained.  Its  infrared  spectrum,  in  a  XBr  matrix,  in  the  vCO 
region  presents  the  same  three  carbonyl  band  pattern  of  the 
starting  supported  species.  The  presence  of  coordinated  water  and 
hydroxo.  groups  is  suggested  by  several  8  (OH)  KOHi)  and  v(0R) 
vibrations , in  addition  to  the  expected  a (Os-C-0) , v(OsC) , 8 (O-Os-0) 
bands. 

A  preliminary  investigation  with  B.I.  mass  spectrometry  shows 
an  ion  at  592  m/z,  whose  predominant  fragmentation  involves  the 
successive  loss  of  four  carbon  monoxide  units  has  been  observed. 

A  dimeric  Ost (CO)* ((i-O)t (OBi )<  structure  could  be  tentatively 
suggested. 


1.  A.  Psaro,  R.  0go,  G.M.  Zanderighi,  B.  Besson,  A.K.  Smith  and 
J.M.  Basset,  J.  Organomet.  Chem. ,  213  (1981)  215. 

2.  8.L.  Cook.  J.  Bvans,  G.S.  McNulty,  G.M.  Greaves,  J.  Chem. 
Soe.  Dsltoa  Trsns.,  (1986)  7. 

3.  C.  Dossi,  R.  Pssro,  R.  Zanoni  and  P.S.  Stone.  Spect.  Acta, 
43  A  (1987)  1507. 
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METHODS  FOR  PREPARATIOH  OF 
1,1,3, 3-TETRAHETBTL-l , 3-OXSIIAaR:LOBOTANB 

j.Cbmlelecka,  J.Chojnowskl,  M.Staitczvlt 

Centre  of  Molecular  and  Maeronolecular  Studies,  Polish  Academy 
of  Sciences,  Boczna  5,  90-362  Aodi,  Poland 


There  Is  a  growing  Interest  In  preceramlc  polymers,  vdilch 
consist  a  useful  source  for  silicon  carbide  ceramics. 

Ring  opening  polymerization  of  1,3-dlsilacyclobutanes  can  give 


preceramlc  polycacrbosllanes. 

The  studies  of  effective  synthetic  methods.  In  solution, 
leading  to  l,l,3,3-tetramethyl-l,3-diailaeyclobutane  were  performed, 
involving  reactions  of  broioo—  and  chloromethylCdimethyl)chloro— 
silane  with  organollthlum  reagents.  The  reactions  show  the  features 
of  an  addition-elimination  process,  proceeding  via  unstable  1,1- 
-dlmethyl-l-silene . 


Me2SiCl(CH2X) 


RLi 


[Me2Sl-CH2] 


Si— CH, 

I  1^ 

CH2— Si 


Me 


2 


X-Br,Cl 
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uqaiD  ctassMS  vacato  nai  ams:p»ujiDKm>-*2iM  dobs: 

«  wnuBKX  or  ihb  Htnasc  group. 

P.  Eapinet  end  J.  P6m,  Qulnlca  Ihorgfinlca,  Eacultad  de  Cienclas, 
Unlversldad  de  Valladolid,  47005  Valladolid  (Spain). 

N.  Itarcoa,  B.  Ite  and  J.L.  Samno,  Qulmlca  Orgjnlca,  Facultad  de 
Cienclas,  I.C.H.A.  Uhlveraldad  de  Zaragpza-C.S.I.C. ,  50009  Zaragoza 
(Spain). 

E.  Lalinde,  Qulmlca  Inorg&ilca,  Coleglo  Uhlversltarlo  de  la  Rioja, 
Ohlversldad  de  Zaragoza,  LogroAo  (Spain). 

Orthometallatlon  of  the  azlne  p-C^|^-O-C^^-43WW«ai-CgH^-0CjQF^-p 
witli  palladlun  acetate  produces  reasonable  yields  of  the  product 
orthopalladated  In  only  one  of  the  ton  rings  of  the  azlne, 


In  aplte  of  the  fact  that  carboxylate  groi;(>s  Induce  an  open-book  shape 
In  the  molecule  that  Is  e:7>ected  to  disturb  the  mesogenlc  properties, 
yet  the  molecule  displays  liquid-crystal  b^iavlour. 

Related  conplexes  vhere  the  acetate  grcxp  has  been  replaced 
by  other  increasingly  larger  carbo^late  groups  (ip  to  14  C  stems) 
reveal  a  surprising  Influence  of  the  increasing  length  In  the 
carboxylate  chains,  leading  first  to  a  decrease  and  then  to  a  recovery 
of  mesogenlc  properties,  then  the  chain  is  sufficiently  large. 

The  mesogenlc  pr'opertles  of  the  conpoutxlB  have  been  studied 
by  optical  mlcroacapy  and  differential  scanning  calorimetry  and  the  type 
of  mesophase  has  been  assigned. 
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CATALYTIC  POLYMERIZATION  OF  ETHYLENE  WITH 
(BISCYCLOPENTADIENYL  COMPLEXES-fALOHOXANS) SYSTEMS 

A.  HftMo  Dias  and  Jorga  Jnstlao.  Centro  de  Quimlca  Estrutural, 
Instltuto  Superior  Tecnico,  Av.  Rovlsco  Pals  -  1096  Llsboa-CODEX 
Portugal 

Peter  Talt,  Department  of  Chemistry,  Onlverslty  of  Manchester 
Institute  of  Science  and  Technology,  Manchester  M60  IQD,  UK. 


The  subject  of  this  %«ork  is  ethylene  polymerization  using 
Kaminsky  Type  catalysts:  Cp2MR2'*-alumoxan. 

M-Zr,Mo,N}  R-C1,CH2(1,2) . 

The  catalytic  activity  of  coapleres  CP2WCI2,  Cp2Mo(CH2) 

Is  con^ared  with  that  of  Cp2ZrCl2.  As  expected  the  activity  of  the 
MO  and  W  complexes  is  smaller  thin  the  activity  of  the  Zr  con^lex. 

In  this  communication  wo  report  active  centers  determination  by 
quench  method  with  tritium  methanol  (3) ,  and  kinetic  studies  of 
(Cp2NCl2-»’mathylalumoxan)  system. 


(1)  -  Jens  Bervlng  and  Walter  Kaminsky,  Polymer  Bulletin,  9,  464 

(1983) 

(2)  -  W.  Kaminsky,  Massoud  Mlri,  H.  Sinn  emd  R.  WOldt,  Hakromol. 

Chem. ,  Rapid  Commun. ,  4,  417  (1963) 

(3)  -  O.R.  Burfield  and  P.J.T.  Tait,  Polymer,  VOl  13,  July  315 

(1972) 


39 


STRDCTQRB  AMO  DYNAMICS  Of  Cotlll)  AMD  Rb(III) 

BTBYIJBHE  HYDRIDE  COMPLEXES.  MIGRATORY  INSERTION 
REACTIONS  AND  POLYMERISATION 

D.  Lincoln.  A.  Voipe,  and  M.  Bro<Ahart,  Departawnt  of  Chemistry, 
Campus  Box  3290,  The  University  of  North  Carolina  at  Chapel  Bill, 
Chapel  Hill,  North  Carolina  27599-3290,  O.S.A. 


The  structure,  spectroscopic  properties  and  dynamics  of 
cosftlexes  of  1  and  2  will  be  reported.  The  mechanism  of  ethylene 
polymerization  of  ~certain  cos^ounds  in  this  series  will  be 
described  together  with  preliminary  results  regarding  methods  for 


1 

L  «  C,H4,  PIM, 

p(ont),.  pph, 

R  ■  H,  CH, 


Z 

L  ■  Pnt,.  P(on»), 
P(DPh)„  CHjCHi 


preparing  terminally  functionalized  oligomers  and  polymers  of 
ethylene . 
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ANALYTICAL  ELECTRON  MICROSCOPY  OP  LARGE  TRANSITION  METAL 
CARBONYL  CLUSTERS  AND  CLUSTER  DERIVED  CATALYSTS 

S.  Mulley  and  B.T.  Heaton,  Department  of  Chemistry,  University 
oS  Liverpool ,  P.O.  Box  147,  Liverpool  L69  3BX ,  England 

R.  Devenish,  Department  of  Metallurgy  &  Materials  Science, 
University  of  Liverpool,  P.O.  Box  147,  Liverpool  L69  3BX ,  England 


Analytical  Electron  Microscopy  studies  of  large  transition  metal 
carbonyl  clusters  have  been  carried  out  on  a  Phillips  400effl 
machine  using  electron  energy  loss  spectroscopy  (EELS)  and  X-ray 
energy  dispersive  analysis  (EDA).  Previous  studies  showed  that  the 
cluster  [Ni2gPtg(CO)^2l^~  ^  deposited  intact  on  a 
carbon  film  support  and  EELS  analysis  showed  Ni:C:0  ratios  which 
are  consistent  with  those  expected  for  this  anion.  Degradation 
of  the  cluster  was  observed  with  time  and  electron  beam  intensity 
to  give  a  Ni/Pt  alloy.  Similar  studies  have  now  been  carried  out 
on  other  clusters  and  the  order  of  stability  to  electron  beam 
damage  is  [Ni3gPtg(C0) ^2 <  [Ptjg (CO) ^^Hx]^“  ^ 

<  CNi3^C^(C0) jg J®”.^  Efforts  are  being  made  to  characterise 
the  new  materials  left  after  CO  evolution  and  results  on  these 
materials  will  be  reported. 

Analytical  techniques  have  also  been  used  to  study  the  bimetallic 
cluster  Fe2Pd2(CO)g(NO)2(Gppm)2  used  as  a  catalyst  for  the 
reductive  carbonylation  of  nitro  derivatives  to  Iso-cyanates 
Results  from  studies  before  and  after  catalysis  show  that  metal 
segregation  occurs  during  catalysis  to  give  particles  (200  -500  8) 
which  are  either  pure  Pd  or  pure  Pe, 

1.  B.T.  Heaton.  P.  Ingallina,  R.  Devenish,  C.J.  Humphreys, 

A.  Cerriottl,  G.  Longoni.  M.  Marchionna,  J.  Chem.  Soc., 

Chem.  Commun.,  (1987)  766. 

2.  A.  Cerriottl,  P.  Chini,  G.  Longoni,  D.H.  Haschecheck, 

E.J.  Hurcherer,  L.P.  Dahl.  M.  Marchionna.  R.A.  Montag, 
unpublished  results. 

3.  A.  Cerriottl,  A.  Pait,  G.  Longoni.  G.  Piro,  L.  Resconi, 

P.  Demartin,  M.  Manassero,  N.  Masiocchl,  M.  Sansoni. 

J.  Am.  Chem.  Soc.,  (1986).  108,  5370. 

4.  B.T.  Heaton,  s.  Mulley.  R.  Devenish .  C.J.  Humphreys. 

P.  Braunsteln.  Angew  Chem.,  accepted  for  publication. 


STODIES  INTO  THE  STEBEOSELECTIVTTY  OF  REDUCTION  OP  CYCLIC  KETONES 
WITH  ALUMINIUM  COMPOUNDS  SUPERIMPOSED  ON  THE  ADSORBENT  SURFACE 


Kutchin  A.V. .  Nuruahev  R.A. ,  Prokopenko  Yu.A. ,  and  Tolstltov  G.A. 

Institute  of  Chemistry,  Baahklrlan  Research  Centre, 

Ural  Department,  USSR  Acad.Scl. ,  Ufa  450054  U.S.S.R. 


In  search  for  new  reducing  agents  we  have  come  to  Investigations  of 
stereoselectivity  of  redaction  of  cyclic  ketones  with  aluminium 
compounds  as  LIAIH^,  (l-C4Hg)2AlH,  (l-C4Hg)3Al,  (1-C^Hg) jAlH-ZnClj 
fixed  on  the  surface  silica  gel,  aluminium  oxide,  and  Florlsll. 
3-Methylcyclohexanone  (3MCB),  menthone,  and  Ccunphor  have  been  taken 
as  model  compounds.  Our  Investigation  results  are  given  In  Table  1. 
TABLE  1 


Reagent 

menthone 

camphor 

3 

-MCH 

men- 

tol 

-  neo- 

men- 

tol 

bor- 

neol 

iso- 

bor- 

neol 

alcohols 

els-  trans- 

LIAIH^ 

74 

26 

8 

92 

84 

16 

LlAlH^'SiOj 

38 

62 

13 

87 

(1-C^Hg) jAlH 

46 

54 

(1-C^H<,),A1H*S10, 

34 

66 

6 

94 

70 

30 

(l-C4Hg)2AlH-ZnCl2 

21 

79 

I (l-C^H,)^AlH-ZnCl,] *S10, 

0 

100 

(i-C4H,)3Al 

8 

92 

4 

96 

47 

53 

^(l-C^HgjiAl-SlOj 

0 

100 

1 

99 

56 

44 

(l-C^Hg)3Al-Al203 

8 

92 

(1-C^Hg) jAl'Plorlsll 

0 

100 

0 

100’ 

53 

47 

Solvent  ■>  ether,  *''hexane 

The  results  presented  demonstrate  the  applicability  of  aluminium 
reagents  superimposed  on  the  adsorbent  to  iaprove  the  stereoselecti¬ 
vity  of  reduction  of  hindered  cyclic  ketones  to  the  related  alcohols 
of  lower  thermodynamic  stability. 
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A  NEW  CASBCim.  cuusm  srsxm  snamsss  and  ncubcular  sihuctures 

OF  [Nl^^OeCCOJj^l^”  ^  DIANKWS. 

A. ‘Ceriotti.  P.  Insalllna.  M.  MarchlonnA,  DipArtlmento  <u  aumica 

InorsanicA  e  Metai lorganica,  via  Venezian  21,  1-20133  Milano,  Italy. 

6.  Longonl,  Dipartlaiento  dl  ciiisuca  Flsica  ed  Inorganlca,  vlale  del 
RisoP0iBiento  A,  1-40136 -Boiosna,  Italy. 

B. T.  Heaton,  Department  of  inor0anic.  Physical  and  industrial 

Chemistry,  Groove  Street  P.O.Box  147,  Liverpool  L69  3BX,  Bnolana 

N.  Masciocchl,  F.  Demartin,  M  Manassero,  ML  Sansoni,  Istituto  di  Chlmica 
Strut turistica  Inorpanica,  via  venezian  21,  1-20133  Milano,  Italy. 

The  new  Ni-Ge  carbonyl  cluster  system  has  been  investigated.  The 
2- 

reactlon  of  tNi^iOO)^^]  with  GeCi^  in  acetonitrile  solution 

(GeCl^/dl  cA  0.6  as  molar  ratio)  affords  the  [Ni^2^(*^*22^^~ 

dlanion  (v(00)  in  THF;  2020(s|,  l63S(m),  iTTSdmr),  brown  soln.  );  when 

the  reaction  is  performed  with  a  higher  molar  ratio  (cm  2.  5)  another 

coiQiound,  viz.  CNl^^GelCOlj^j)^”  HID  (v(co>  in  THF:  2010(s), 

19T5(m|,  1665<ms|,  I645<m),  ^een  soln.  )  is  obtained. 

The  direct  degradation  of  HD  into  (III)  results  with  excess 

Geci .,  however  an  analogous  transformation  can  be  achieved  on  using 
4 

either  00  or  PPh_  as  degradation  agents. 

Crystals  of  (ID  and  (III)  as  PPh^  salts  have  been  prepared  by 
slow  diffusion  of  isom'opyl alcohol  in  TW  solutioa  Their  molecular 
structures,  determined  by  x-ray  diffraction  analysis,  are  based  on  a 
Ge-centered  icosahedral  pacKlng  of  metal  atoms.  The  metal  skeleton  of 
(HD  is  directly  obtained  from  that  of  (II)  by  removing  two  opposite 
Ni  atoms.  The  only  reported  analogous  structures  in  carbonyl  cluster 
family  are  those  of  [Nlj^SnlCO^jl*’  and  of  tRhjjSbiCO)^.^)’’  • 

1)  A.Ceriotti,  F.  Oemartin,  P.  Ingallina,  H  Manassero,  M.  Marchlonna, 

NL  Masciocchl,  M  Sansoni,  XIX  Cong.  Mz.  Chim  Inorg.  AS4,  (1966). 

2)  J.L. Vidal,  J.MTToup,  J. Oroanomet. Chem  . 21 3.  351,  (1961). 
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BRIDGED  CYANO-SUBSTITUTED  BUTA-1 ,3-DIENYLIDENE 
AND  CYCLOPENTYLIDENE  DIIRON  COMPLEXES. 


Michel  Etienne.  Oipartement  de  Chimie.  UA  CNRS  322.  University  de  Bretaane 
Cccldentale.  19287  BREST-CEOEX  -  FRANCE. 

Loll:  Toupet,  Croupe  de  Physique  Cristalline.  UA  CNRS  804,  University  de 
Rennes  I.  Beaulieu.  35042  RENNES-CEDEX  >  FRANCE. 


TecracyanoechylaM  (TCNE)  Is  a  widely  used  reagent  in  several  kinds 
o£  organic  reactions.  Soee  of  thase  have  proven  to  be  subtly  different  in 
transition-ectal  chenistry.  On  the  other  hand,  bridging  alkenylidene  diiron 
Complexes  can  be  viewed  as  1,1-dinatallaced  olefins,  an  important  feature  of 
their  potential  use  in  organic  synthesis  and  model  reactions. 


The  reaction  of  the  it-alkenylidene  diiron  complexes 
L(C5H5)Fe(CO)]2(n-CO)(o-C-CHR)  (R  -  H.  CH3)  with  TCHB  gives  the  u-3,4,4- 
crleyanobuca-l,3'^lanylldane  coiqtounds  [(C5S5}Fe(CO)^  (u-CO)  Qi-C>CR-(liC)C>C 
(01)21  ^3)*  resulting  from  the  tricyanovlnylntlon  of  the  ligand.  The 

ti-buta-l,3-dienylidene  ligand  is  rare  and  relevant  spectroscopic  data  together 
with  the  X-ray  structure  of  one  costplex  (R  «  H)  ace  presented. 


When  TOIE  reacts  with  the  isooconvl 


to 


lubstituted  complex 

occurs  leading 
O) 

determined. 


Frellminary  mechanistic  results  will  be  provided. 
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Tlie  Syatbedt,  Reactivity  and  Redox  Pnq)erties  of  Phosphido-bridged  Ctusten 

htJR.  Bradferd  and  l.C.  laffan.  Dtpartmant  of  Inorganic  Chamistry.  University  of  Bristol, 
Bristol  BS9  ITS.  UX. 


We  are  eurrendy  eraminint  the  synthesis  and  properdea  of  series  of  related  orfanometalUe 
ciustNS  in  order  to  Identify  redoa  indu^  eloster  aedvation  reaedona  «idt  orpnic  or  iaorpnic 
substrates.  The  pbospbido-btidfed  complexes  under  inaesdpdon  are  ty^tealb  pr^ared  via 
controlled  addition  of  ehbpr  WKfi  or  LiPPh]  to  appropriate  neutral  precutson  such  as 
[MoCo3(^'CRXCO)g(it-C^Bt3)].^~^  Some  reactions  of  phosphido--clusteTS  derived  from  the  latter 
complex  are  shown  below: 


V 

(H)  /\ 


(1)-H 

J . 


(il) 


(2)-H 


foiplural  oointd  tar  daily.  (1)  tta,  (B)  SB*,  iromuriiw  mdar  tmhtom  condilkn,  Ov)  -1*, 

inaactedoa  oty  yrooMd  n<  (3)',  (3)*',  and  (1)*. 

Chemical  and  electrochemical  studies  suggest  the  existence  of  a  complex  series  of  isomeric 
cationic,  radical,  anionic  and  neutral  hydride  jqrecies.  We  have  identified  novel  redox  induced 
phosphide-bridge  bomerisadon  of  (2)7  to  (1)’  and  can  also  isolate  closely  related  kinetic  and 
thermodynamic  isomers  [eg.  (1)~  and  (2)~].  Clusters  of  the  types  shown  appear  to  be 
accessible  for  a  wide  variety  ^  metal-Upud  combinations  and  potentially  have  a  rich  and 
diverse  chentistry.  Thus  treatment  (1)‘  with  [WBCR(CO}^irC^3)]  gives  initially  a 
tetraaetal  radical  vdiich  subsequently  tngmaas  to  give  good  yie^  of  the  dimetal  radical 
[MoCo{p-(RCaCR)}(M~PR2}(^0))(TCj)il3))*’  Controlled  cluster  expansion  may  also  be  achieved, 
thus  (2)-H  vrith  [RhfOOj^^ipCiIIj)]  sequentially  affords  the  new  tetra-  and  penta-nuclear 
clusters  [MbCo^(p,-CRK»rCO)3(M-Piy(CO)y(r<:^5)l  •»«  [MoCoRhyCpj-CRXpj-COKp-CO),- 

(p-PRj)j(CO)«(q-C^5)l- 

Referanets 

1.  J.C.  Jeffery  and  J.G.  Lawrence-SmiUi,  /.  Cham.  Soc.,  Cham.  Commwt.,  1985,  275-277. 

2.  J.C.  Jeffery  and  J.G.  Lawrence-Sntitb,  /.  Organomat.  Cham.,  1985,  280,  C34-C38. 

3.  J.C.  Jeffery  and  J.G.  Lawrence-Smith,  /.  Cham.  Soc.,  Cham.  Commun.,  1986,  17-19. 

4.  P.  Dunn,  J.C.  Jeffery,  and  P.  Sherwood,  J.  Organomat.  Cham.,  1986,  311,  (35-C59. 
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UNUSUAL  HYDROGEN  MIGRATIONS  FROM  AN  O'DIIMINE  LIGAND  TO  A 
COORDINATED  ALKYNE  ON  A  DHRON  CARBONYL  COMPLEX 

Fred  Muller,  Kwm  VTieac.  Gerard  van  Koten,  Labontny  for  Inorpnic  Chemistty,  University  of 
Amsterdam,  Nieuwe  Achtergracht  166, 1018  WV  Amsterdam,  I&dland 

Fe2(CO)5(iFr-DAB)  (1)  [iPr-DAB  » iPr-N-CHCH-N-iPr],  widi  a  o-N4t2-N’,Ti^-ON'  biid^g 
6e  donating  a-diiffline  ligand,  reacts  with  Me0C(0)OCC(0)0Me  (dmadc)  to  give  Fe2(CO)5- 
(o,o-N  jr-iPr-DABXii2>^^*<)i°*<^)  (2)  (X-ray)  with  a  chelating  DAB  ligand  and  a  petpendkular 
bridging  alltyne.  Its  formaticm  proceeds  via  die  substitution  of  the  bonded  imine  moiety  in 

1  by  an  bonded  alkyne,  followed  by  the  loss  of  one  CO  ligand.  Complex  2  shows  a 

tematkable  thermally  induced  rearrangement  invedving  the  migtatioa  of  one  of  the  DAB  OY  metfaine 
protons  to  die  coordinated  alkyne,  resulting  in  the  formation  of  two  isomeric  products  3  and  4.  In 
Fe2(C0)5tn^-Me0C(0)C=CHC(0)0Mel[Me2C»N-CHCHN-iPr]  (3)  (X-ray)  the  alkyne  is 
transformed  into  a  monodentate  bonded  vinyl  fiagment  and  die  DAB  into  a  o-N-imino-ii^-aza-allyl 
Ugand.  In  the  other  isomer,  Fte2(C0)5l|i2,il^-Me0C(0)C»CHC(0)0MeltiPr-N=CHCH- 
N«CMe2]  (4)  the  vinyl  ligand  is  bridging  bodi  metal  centers.  The  formation  of  the  two  different 
ismners  probably  originates  from  die  reaction  of  die  alkyne  with  the  two  difforent  i-Pt  metfaine 
protons  in  2.  The  proton  transfer  most  likely  proceeds  direedy  from  the  DAB  to  die  alkyne  and 
does  not  involve  a  metal-hydride  intermediate.  These  results  show  that  not  only  T)^*C«N 
coordinaiBd  imine  fragments,  but  also  chelate  bonded  DAB  ligands  ate  activated  towards  reactions 
withalkynes. 


/ 

-C, 


<  vy 

/  , 
R  c  c  I  3 
o  o 


/ 


.N 


(CO)jFe-S=^  a  — Fe(CO)3 

\ 

R 


2 
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cssmxAL  STHDCTintBs  C9  nvnuui  noomzaK  cuBTSits  mo 
m  oaoiaxitzBS  or  aa/aauaEo  bxciucdb  rosxnom  z«  tbui  cumms. 

MMiMth  I.  Tim  Merhllllpa,  KleSiMl  Day  and  Rourl 

mnasalan,.  Dapartaant  et  Chaaistzy,  California  stata  onivami^ 
MOrthridga,  Rorthridga,  C&  91330,  OOA 

and 

Alajandro  Area,  Cantro  da  Quiaioa-XVXC,  Caraoaa,  Vanamla. 

Tha  oryatal  and  aolaoular  atrootoraa  of  aavaral  trioBaiiM 

olttstara  aa  nail  aa  olustMs  containing  tm  trinatal-elustar  ringa 

oonnaotad  hy  tha  {<93  COO  1  liganA  ara  praaantad.  Bxaq^laa  ara 

HOa  (00)  -  _  (O.C  H) ,  H  Oa  ?C0)  (O  C  )  and  HRn^Oa  (CO)  (O  C  H) . 

6  20  2  3  2  6  XO  2  3  3  3  20  2  3 

Iha  aoda  of  attachaant  of  tha  aoatjrlanio  and  of  tha  ligand  to  tha 

trioaaiua  unit  ia  axaninad  aa  irall  and  tha  ovarall  gaeaatry  of  tha 

aolacula. 

Zha  prograa  HfDBX  Iqr  Chv  Orphan  at  Briatol  onivaraity  haa 
baan  uaad  to  ealcolata  bridging  Iqrdrida  poaitiona  in  tha  abova 
aantionad  binaelaar  eluatara  aa  mdl  aa  ia  nunaroua  othar 
trioaaiuB  eluatar  aolaoolaa.  tha  X-ray  atmotnraa  of  aavaral 
ooapottnda  ara  praaantad  almg  witii  an  axanination  of  tha  hydrida 
poaitiona  oaloulatad  uaing  BfDBX  varaua  tha  hydrida  poaitiona 
pradiotad  from  a  oonaidaration  of  tha  gaonatry  of  tha  liganda 
around  tha  aatal  atoaa  in  tha  oluatar. 
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ELECTROCNOIICM.  BEIWYIOUR  OF  SOK  OI»MaiiET/U.-^USTCRS 


Silvio  aim.  Mauro  Botta,  Robarto  fiobatto,  PoMnico  Osella 
OipartlMRto  d1  Chlalca  iMrganica,  Chiaica  Fisica  a  Chiaica  del 
Matarlall,  Universitl  d1  Torino.  Via  F.  fiiuria  7.  10125  Torino  (  Italy  ) 

Franco  Laschi.  Piaro  Zanallo 

OipartlMnto  d1  Chimica.  Univarsiti  di  Siana  (  Italy  ) 


The  electrochemistry  of  transition  metal  clusters  represents  one 
of  the  most  recent  aspects  of  their  characterization  and  a  good 
test  for  their  catalytic  activity  in  reactions  involving  redox 
sequences.  In  binary  metal  carbonyls,  the  HOMO  and  LUMO  are  gene¬ 
rally  metal-metal  bonding  and  anti-bonding  in  character,  respecti¬ 
vely.  thus  the  anodic  oxidation  and  the  cathodic  reduction  cause 
quick  and  irreversible  cluster  degradation. 

The  coordination  to  the  metallic  frame  of  a  large  organic 
chain,  able  to  clasp  several  metal  atoms  together  and  to  Improve 
the  electronic'  delocalization  over  the  entire  molecule,  increases 
the  life-times  of  the  electrogenerated  ionic  species  when  compared 
with  parent  clusters  /  1-3  /.  So.organometal-clusters  often  exhibit 
electrochemical  and  chemical  reversibility  and  formal  redox  poten¬ 
tials  can  be  evaluated  :  consequently,  electronic  and  thermodynamic 
information  can  be  obtained  making  use  of  free-energy  correlations. 

The  electrochemical  behaviour  of  two  series  of  organometal- 


clusters.  namely  M.ICOl.CAIkyne),  (N>Fe.  Ru)  and  Fe.CCOl.IButatriene 
will  be  discussed  along  with  the^related  electron-tranfer  catalyzed 


(  ETC  )  reactions. 


Work  supported  by  European  Economic  Community. 


1 )  P.Zanel lo.S.Aime.D.Osel la.Orqanometal lies. 1984,3, 1374 

2)  O.Osella.R.Gobetto.P.Moncangero.P.Zanel lo.A.Cinquantini , 
0rqanometall1cs.1986iS.1247 

3)  O.Osella.M.Botta.R.Gobetto.F .Laschi .P.Zanello.Orqanometanics 
1988.7.283 
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REDUCTION  OF  THE  PHOSPHORUS-BRIDGING  CARBONYL  CROUP 
IN  CARBON YLBIS(OIISOPROPYLAMINOPHOSPHIOO)HEXACARBONYLDIIRON 

R.  B.  Kino.  0«partnri«nt  of  Clwniittry,  Univ«rtity  of  Georgia,  Athens,  CA  30602,  U,S.A. 

F.  -J.  Wu,  OepertHMnt  of  Chemistry,  University  of  Georgia,  Athens,  CA  30602,  U.S.A; 

E.M.  Holt,  Department  of  Chemistry,  Oklahoma  State  University,  Stillwater,  OK  74078, 
U3.A. 

Reaction  of  iPr2NPCl2  with  Na2Fe{CO)4  in  diethyl  ether  solution  results  in  migration 
of  a  carbonyl  group  from  iron  to  phosphorus  to  give  the  phosphorus-bridging  carbonyl  com¬ 
plex  (iPr2NP)2COFa2(CO)c(l)  in  -3SSS  yield  thereby  making  this  air-stable  complex  readily 
available  in  -40  gram  quantities.  This  complex  can  be  regarded  as  a  novel  analogue  of  a 
ketone  in  which  the  carbonyl  group  is  bonded  to  two  phosphorus  atoms  rather  than  two 
carbon  atoms.  This  paper  summarizes  studies  on  the  reduction  of  the  phosphorus-bridging 
carbonyl  group  in  this  complex  with  diverse  reducing  agents. 

Treatment  of  (iPr2NP)2COFe2(CO)g  with  NaBHg  in  methanol  results  in  reduction  of  the 
phosphorus-bridging  carbonyl  group  to  give  the  corresponding  secondary  alcohol  (iPr2NP)2- 
CHOHFe2(CO)(.  Similar  treatment  of  (iPr2NP)2COFe2(CO)g  with  LiAIHq  in  diethyl  ether 
results  in  more  extensive  reduction  to  give  a  product  of  stoichiometry  '*(IPr2NP)2CH2Fe2- 
(COlg"  shown,  however,  by  X-ray  diffraction  to  be  llPr2NPCHPHNIPr2)Fe2(CO)j  (II)  In 
which  an  Iron- phosphorus  bond  has  been  broken  and  a  new  iron-carbon  bond  formed. 
Treatment  of  (iPr2NP)2COFe2(CO)g  with  the  alkylllthiums  RLi  (R>Me,  nBu)  results  in 
addition  to  the  phosphoiot-bridging  carbonyl  group  to  give  the  corresponding  tertiary 
alcohols  (iPr2NP)2C(RXOH)Fe2(CO)«.  Reduction  of  (IPr2NP)2COFe2(CO)6  with  sodium 
amalgam  In  tetrahydrofiran  results  in  cleavage  of  a  dlisopropylamino  group  to  give  the 
anion  (iPr2NPCOPFe2(CO)s]  *  which  can  be  isolated  as  Its  orange  bis(trlphenylphosphine) 
iminium  salt  or  as  the  light  orange  trimethyitin  derivative  (iPr2NXMe3Sn)P2COFe2(CO)s. 
Reaction  of  (IPr2NPCOPFe2(Col(]  “  with  IPr2NPCl2  results  in  rearrangement  with  expulsion 
of  the  phosphorus  bridging  carbonyl  group  to  ^ve  orange  [(iPr2NPXiPr2NXCI)PPlFe2(CO)g 
shown  by  X-ray  diffraction  to  have  a  structure  III  with  a  triphoq>horus  chain  bridging  a 
Fe2(CO)c  unit  through  the  end  phosphorus  atoms.  One  of  the  end  phosphorus  atoms  of 
this  trlphosphorus  chain  Is  an  ordinary  diisopropylaminophosphido  group  whereas  the  other 
entf  phosphorus  atom  is  trigonal  pyramidal  with  a  lone  peir.  The  center  atom  of  this  tri- 
pho^horus  chain  Is  four -coordinate  being  bonded  to  the  other  two  phosphorus  atoms,  a 
dlisopropylamino  group,  and  a  chlorine  atom. 


I 

H 
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II 
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OC— Fe  Fe— CO 
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ACTITASIOH  OP  PHBHnAGBmBHB  15  COHPUSXSS  WISH  ^  ^^^2 

PRiMBVOBK 

A. P. ahaDoa^l^^ -  R.A.Stadnlehen]eo,  T.K.Belal^r  l.L.Breoenko, 
A.A.PBa7nak3r«  A.T.Bogat8lQr  Physloo-Chaialoal  Institute,  Aeadenp 
of  Sciences- of  the  Ukrainian  SSR,  86,  Ghemomorskaya  doroga, 
270080,  Odessa,  USSR 


Alkyncontaining  complexes  of  transition  metals  are  of  Interest 
as  the  model  systems  allowing  to  study  the  mechanism  cf  the  forma¬ 
tion  of  oatalyticallyactive  intermediates  in  heterogeneous  cataly¬ 
sis  on  the  molecular  level. 

Ry  the  direct  synthesis  frcan  Re2(C0}^Q  and  HC  CPh  at  07  radiation 

in  ether  hydride  aoetylenide  complex  Re2(C0)g^-H)^-GsCPh)  (I) 

was  obtained  which  is  an  intermediate  in  rearrangement  of  phenyl- 

acetylene  couplexea.  Regeneration  of  HCwCPh  as  its  caoplex  with  he- 

terometailio  cluster  takes  place  in  the  reaction  of  oomplex  1  with 

Cp2Ho2(C0)g  in  boiling  o-xylene  during  the  first  five-six  hours. 

X-Ray  structural  analysis  has  shown  that  the  resulting  cluster 

Cp2l^O2Re2(C0)g^-C0)2(^^,^^-PhCsCH)  (  II)  contains  a  heterometallic 

framework  "butterfly" 'Re»lIo„  with  a  dihedzml  angle  110,7°.  Bond  CsC 

of  phenylaeetylene  ligand  is  coordinated  by  the  type  and  is 

extended  (1,47(2)1)  unlike  noncoordinated  CsC  bond  (1,22(1)1)  and 

1  2 

it  is  situated  parallel  the  bond  Mo  -Re  •  The  presence  of  hydrogen 
in  molecule  PhCsCH  is  proved  by  the  singlet  in  ^H-5MR  spectrum  in 
weak  fields  (d  11,83  a.f.  relative  TMS). 

At  the  farther  running  of  the  reaction  (10-11  hours)  the  trana- 
fozmatlon  of  oonplex  II  to  heterooetallic  cluster  Cp2^2^2^**^^' 
•(C0)^^-C0)Qu.‘*,/^^,/[.^-C£0)^,/j\<[^-Ih)(III)  takes  place.  In  cluster 
HI  the  separation  of  hydrogen  from  phenylaeetylene  ligand  and  co¬ 
ordination  of  aoetylenide  aooording  to  9'  -JT  type  are  observed. 

Ill  also  oontalns  heterometalllo  framework  "butterfly"  Re2li02  with 
dihedral  angle  119,9°,  the  length  of  bond  CsO  of  phenylaoetylenide 
ligand  is  1,48(1)1.  Ilsotroa-unsaturated  olnster  III  (60  eleotrons) 
is  an  Intexmsdlatei  in  its  ooordlnatton  sphere  the  introduotion  of 
small  moleoules  is  possible. 
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VIBRATIONAL  SPECTRA  AMD  SIRUCTURES  OP 
BIS(E!rHQ)E)TEIRACARBOMyL  COMPLEXES 

OP  HxyaxNVtt  aks>  mcsisN. 

George  Davidson  and  Claire  Davies,  Department  of  Chemistry,  (Jhiversity  of 
Nottingham,  Oniversity  Park,  Nottin^tam,  NG7  2RD,  Dnited  Kingdom. 

Ohe  stable  bis(etliene)  ccaplexea,  (C2B^)2M(00)^,  where  M  «  Or,  Mo  or  W, 
have  recently  been  synthesised. [1]  As  part  of  a  study  of  the  vibrational 
spectra  of  transition-metal  ethene  complexes,  e.g.  [2,3],  we  now  report  on 
the  infrared  and  Ranun  ^pectr<  of  the  conplexes  with  M  ■  Mo  or  M,  both  as 
solids  and  as  solutions  in  hexane  and  liquid  xenon. 

Almost  complete  vibrational  assignments  have  been  obtained  for  both 
complexes.  The  results  show  that  'local  symmetry'  approximation  is  not  valid 
for  the  M(00)^  units,  and  that  the  molecules  maintidn  °2h  synnetry  in 
solution. 

The  vibrational  assignments  for  the  ethene  fragment  show  that  there  is 
very  little  coupling  between  the  two  C2H^  units,  and  that  a  (C2B^)M  model  of 

symmetry  is  adequate.  The  predominantly  C«C  stretching  mode  is  at 
UaScm"^  (M  ■  W)  or  1210an“^  (M  -  Mo).  The  M-CCjH^)  stretching  modes, 
however,  reveal  that  some  vibrational  coipling  does  occur  in  the  skeletal 
modes;  the  totally  symmetric  ®tret<*,  for  exanple,  appears  as  a 

doublet  (333,  369  om”^),  due  to  in-phase  and  out-of-phase  motions  of  the 
(C2H^)-W-(C2H^)  unit. 

Force  field  calculations  for  the  M-CjH^  fragment  for  M  ■  Mo(0),  W(0), 
Fe(0),  Pt(0)  and  Pt(II)  suggest  that  the  M-C  bond  strength  is  in  the  sequence 
W(0)  >  Mo(0)  >  Pt(II)  >  Fe(0)  >  Pt(0).  Similar  calculations  for  the  M(CO)^ 
units  (M  -  Mo  or  H),  and  conparison  with  the  parent  hexacarbonyls  give  useful 
information  on  the  relative  bonding  abilities  of  C2H^  and  CO. 

1.  P.H.Greyels,  J.Jacke  and  S.Ozkar,  J.  Amer.  Chem.  Soc.  1987,  109,7536. 

2.  J.A.Crayston  and  G.DavldBon,  Spertrochim.  Acta,  1986,  42A,13e5. 

3.  J.A.Crayston  and  G.Oavidson,  Spectrochim.  Acta,  1987,  43A,  559. 
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SYNTHESIS  AND  REACTIVITY  OF  THE  COMPLEXES  lMCp2(SR) (NCR*) | I PPg ! 
(M«Mo(IV);  WdV);  R=aryl  or  alkyl,  R'»aryl  derivative 


A.  R.  Olas,  M.  H.  Garcia  and  M.  Paula  Robalo 

Centro  de  Qulmlca  Estrutural,  I.S.T.,  1096  Lisboa  Codex 


Previously  we  have  described  the  chemical  oxidation  of  the 
complexes  I MCp2 (SR) 2!  (M«Mo(lV),  W(IV);  R=alkyl  or  aryl)  with 
ferrlclnlum  cation  In  the  presence  of  nucleophiles  (1) .  In  this 
communication,  we  report  the  synthesis  of  several  nitriles 
derivatives,  jMCp- (SR) (NCR* ) I iPFg |  {R'=aryl  substituted) by  the 
Same  method. 

In  order  to  infer  on  the  ir  delocalization  of  the  nitrile  attached 
to  the  organometalllc  moiety,  we  present  the  results  of  proton 
magnetic  resonance  spectra  and  compare  with  free  ligands.  Also  we 
report  the  results  of  these  compounds  by  cyclic  voltammetry  and 
study  their  chemical  and  electrochemical  reactivity. 


(1)  M.J.  Calhorda,  M.A.A.F.  de  C.T.  Carrondo,  A.R.  Dias, 
A.M.T.S.  Domingos,  M.T.L.S.  Duarte,  M.  Helena  Garcia 
and  C.C.  Romao 

J.  Organoraet.  Chem. ,  320,  63-81  (1987), 
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SYNTHESIS  OF  FONCTZONALZZEO  DIPROSFHZNE-H(CO} 4  COMPLEXES 
VIA  CARBANZON  ADDITIONS 


Salne  Kosklmles.  Nest*  Co,  Research  Centre,  SF-06850  Kulloo, 
Finland 

Bernard  L  Shaw,  School  of  Chemistry,  University  of  Leeds,  Leeds 
LS2  9JT,  United  Kingdom 


Treatment  of  complexes  of  the  type  [W(CO)^{  (Ph2Pj2*^ 
with  functionalized  lithium  reagents,  LiR,  followed  by  hydrolysis 
gives  complexes  of  the  type  [N(CO) ^ (Ph2P) 2CHCH2R} ]  in  high  yields; 
R  -  CgH^OMe-2,  CgHjCOMe) 2-2.6,  CgH^ OH-2,  CgH^ (COOH) -2 ,  CH2COPh  or 
CH2C0Me.  This  result  is  particularly  interesting  because  addition 
reaction  of  functionalized  carbanlon  to  vinylene  complexes  gives  a 
new  novel  possibility  to  synthesize  fiuictionalized  phosphines 
which  would  be  difficult  to  make  in  other  ways.  Vinylidene 
diphoshine  (Ph2P^2^  ~  ^2  relatively  inert  towards 

Michael  conjugate  addition,  but  becomes  activated  while  complexed 
to  metal  (1,2).  Details  of  the  synthesis  are  discussed. 


Rh, 


(OC)^  - 


LlR 


Rh, 


(OO^WC^p^*  CHCH2R 

Rh, 


R  -  CgH^OMe  -2 ,  CgHj (OMe) j ,  CgH^OH-2 ,  C^H^ (COOH) -2 ,  CH2C0Ph , 


CH2COM* 


1)  G.R.  Cooper,  D.M.  Me. Evan  and  B.L.  Shaw,  Znorg.  Chim.  Acta  76 
(1983)  L  165 
2}  Ibid  122  (1986)  207 


UNSATURATED  DIMOLYBDEMUM  CARBONYL  COMPLEX. 

Victor  Rlera.  Miguel  A. Ruiz,  Departaaento  de  Qulmlca  OrganometA- 
llca.  Unlversldad  de  Oviedo. 33071  Oviedo.  Spain. 

Fernando  Vlllafafle,  Departamento  de  Qulmlca  InorgAnica.  Univer- 
sidad  de  Valladolid.  47005  Valladolid.  Spain. 

Yves  Jeannln,  Claudette  Bois,  Laboratoire  de  Chimie  des  Metaux 
de  Transition,  UACNRS  419,  UnlversitA  P.  et  Marie  Curie,  4  Place 
Jussieu,  75252  Paris  cedex  05.  France. 


During  decarbonylation  and  hidrogenation  experiments  on  dppm- 
brlgded  dimanganese  and  dimolybdenum  carbonyl  complexes  (dppm:Ph2 
PCH2PFh2),  we  have  found  that  carbon-phosphorous  (P-CH2)  bond 
cleavage  is  a  relevant  process  operative  under  relatively  mild 
conditions  (70  -  110*C).  For  example,  heating  [MoCp(C0)2j  2(^~'^PP''‘) 
i,  (Cptij-CsHs)  in  thf  at  70«C  for  30  min. yields  [Mo2(jl-CH2PPhj) 
(ft-PPh2)Cp2(C0)2j|  2  in  c.a.65Z  yield.  While  the  resulting  diphos¬ 
phine  cleavage  proces.s  leading  to  2  strongly  parallels  that  one 
found  in  J^Fe2(CO)7(Ji-R2PCH2PR2^  species  an  even  more  intere^ 

ting  feature  in  2_  arises  from  its  insaturation  (No~Mo  ,on  the  ba¬ 
sis  of  electron  counting),  which  should  markedly  increase  the  syn 
thetlc  potential  of  this  type  of  species. 

Compound  2^  readily  resets  with  H2  or  CO  at  r.t.;  in  the  CO 
reaction,  the  complex  [Mo2(p-CH2PPh2)(^-PPh2)(CO)3Cp^  ^  is  iso¬ 
lated,  in  which  the  Mo-Mo  bond  order  has  been  reduced  to  one.  On 
the  other  hand,  compound  2  can  be  protonsted  and  it  also  reacts 
with  oxidizing  agents  such  as  NO'*',  FeCp2'*’  or  I2;  in  the  latter 
reaction,  a  two  electron  oxidation  leads  to  the  dication 
J^Mo2(^-CH2PPh2)(^-PPh2)Cp2(C0)^  +2  4,  which  formally  contains 

a  triple  molybdenum-molybdenum  bond. 

(1)  The  authors,  J.Organomet.Chem. ,  (1988)  in  press. 

(2)  N.M.Doherty ,G.Hogart,S. A. R. Knox, K. A. Maepher son, F. Melchior 
and  A.G.Orpen,  J.Chem.Soc . ,Chem.Commun. ,  (1986)  540. 
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SYNTHESIS  AND  CHARACTERIZATION  OF  TETRANDCLEAR  HYDROXO  CARBONYL 
COMPLEXES,  tEt4N]4[M(CO)3(/i3-OH)l4  (M  -  Mo,  N) 

Jiann  T.  Lin,  Show  K.  Yah,  Institute  of  Chemistry,  Academia  Sinica, 
Nankang,  Taipei,  Taiwan,  Republic  of  China 

Gene  H.  Lee,  Yu  Wang,  Department  of  Chemistry,  National  Taiwan 
University,  Taipei,  Taiwan,  Republic  of  China 


Reaction  of  M(C0)3(PMTA)  (M*Mo,  W;  PMTA  -  1,1, 4,7,7 -Pentame- 
thyldiethylenetriamine )  with  tetraethylammonium  hydroxide  in 
aqueous  THF  solution  provides  [Et4N]4[M(CO)3  (P3-0H)]4  (1,  M- 
Mo;  2,  M-H).  The  crystal  structures  of  both  complexes  have 
been  determined.  Conqraunds  1  and  2  are  iso-sturctural;  the 
crystals  are  monoclinic,  space  group  C2/C,  Z-4,  with  unit  cell 
dimensions  a -  23.888(7),  b  -  12.3000( 2 ) ,  c-  23.254(3)  A,  ^ - 
123.85(2)*  for  1  and  a  -  23.86(3),  b  -  12.317(7),  c  -  23.21(1)  &, 
^-123.8(2)*  for  2.  The  anions  consist  of  a  distorted  A4B4(A« 
metal,  B  -  oxygen) core  with  triply  bridging  hydroxide  groups  and 
M(C0)3  units.  The  characterization  and  reactivity  of  these 
species  will  be  described.  Noble  derivatives  of  1  and  2,  (Ph3 
PAu)4M4(CO)32(OE)4  (M-Mo,  W) ,  were  isolated  in  good  yields. 
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SYNTHESIS  OF  HETEROBIMETALUC  CLUSTERS 


Claudio  Lo  Stef20  .  Centro  <S  Stu<fio  sui  Meccanismi  di  Reazione  del  C.N.R., 
c/o  Dip.  di  Chimica,  Univ.  "La  Sapienza*.  P.le  A.  Moro^  00185  Roma,  Italy 

John  K.  Stiile,  Department  of  Chemistry,  Colorado  State  University. 
Fort  Collins,  Colorado  80523  U.S.A. 


By  using  the  palladium-catalyzed  cross-coupling  reaction  between 
trialkyltinacetylide  and  aromatic  or  vinylic  iodidei,  we  developed  two  general 
routes  for  the  formation  of  heterotsmetallic  clusters  of  the  formula  I  and  II: 


MLn 


< _ >-CsC-H 


MLn 

1 

MLn 


In  our  hands,  we  found  that  the  nature  of  M  and  M'  can  range  between 
groups  4  and  8,  allowing  a  wide  variety  of  combinations.  The  only  requirement 
for  a  given  metal  to  be  introduced  in  the  synthetic  route  is  the  availability  of  its 
qS-iodocyciopentadienyl  derivative.  Since  it  can  be  obtained  by 
metallation/iodination  of  the  corresponding  cyclopentadienyl  derivative^,  by 
treatment  of  cyclopentadienyl  diazide  with  iodometal  derivative^  or  by  treatment 
of  the  metal  halide  with  q^iodocyclopentadienyl  thallium^,  the  possibilities  in 
the  combination  of  M  and  M*  are  enormous. 

Structures  I  and  II  are  promising  for  the  investigation  of  CO  reduction  by 
homogeneous  catalysis  because  of  the  possible  cooperative  effect  of  M  and  M' 
during  the  catalytic  cycle. 


1 )  J.K.Stille,  Angew.Ch9m.lntEd.Engl.,  25,(1 986),  508 

2)  T.Yu.Orlova,  V.N.Sefkina,  V.F.Sizoi  and  D.N.Kursanov, 
J.Organomet  Chem.,  2S2>  (1983),  201 

3)  K.J.Reimer,  and  A.Shaver,  J.OrganometChem.,  S2  (1 975)  239 

4)  B.G.Conway  and  M.D.Rau8Ch,  Organometallics,  4  (1985)  688 
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PE^^'AMETHYLCYCX>PE^^rAIa!DaYL  COMPLEX^  OF  PLATINUM  AND 

PALLADIUM 

Nell  M  Boaf .  Majorte  E  Green,  Nkiialias  Terrill,  Department  of  Chemistry  and 
Applied  Chemistry,  Univerrity  of  Salford,  SaUM  VB  4WT,  UK 


We  have  recently  devised  higli  yield  syntheses  of  [Pt2(CO)2(Tl^-C5Me5)2]  1 
and  [Pd2<ii-CO)2(tt5.C5Me5)2l  2.  end  converted  them  into  to  key  precursors 

[Pt(n5-C5Me5XCO)2l+.  2.  IPtCnS-CsMesXCO)]*,  4,  and  IMiti^-CsMesXCOlXI 
(5,  M  -  Pd,  X  -  L  M  -  Pt,  X  »  L  Br,  d). 


Pt+  Pt*  M 


M-Pd,X«l,  5 
Pt,  X-L  6a 
Br.jt 

afis 

We  will  discuss  the  physical  and  chemical  properties  of  complexes^  2^  and  discuss 
typical  aiul  atypical  dionistry  we  find  to  be  associated  with  complexes  of  these  types. 
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3«W8M  or  ummaoB  mneuum 


inxwnnn  or 


nCBL 


(li  ipw-ln  UpM.  flabrial  OarclAt  Caoeapeite  4*  Baco.  Maria  D.  Bantawa  and  Hatalia 
CMillaa 

flapartaanntn  da  duiaiea  laocahiiea,  Oolvanldad  da  Murcia,  Santo  Crlato  1, 

30001  Murcia,  Spain 


Tha  ayntJiaaia  of  nautral  biauelaar  organo-eoaplaocaa  B^()i-X)^'L2  in  altlch 
tba  natal  atona  bava  diffCrant  eoordinatian  anairfwnanta  raqulraa  tha  availa- 
bilitgr  of  a  labila  organonatallic  oonplax,  that  can  raaet  willi  a  balo- 

coaplaa,  to  Siva  tha  daalrad  product.Coaplama  of  tha  tn>a 

■hara  L*  m  dioaana,^  tatrahydrofurana^  or  banaonltrlla^  ahould  ba  good  pracur- 
aera  for  thia  purpbaa. 

tSian  tbm  banaenitrlla  eoaplax  cia-M(CgPj)j(FhCM)^  (N  «  Hi,  Pd,  Pt)  and  tha 
appropriata  halo-coaplax  >'^2  ^  Z:  I*  *  nono-  or 

bidantata  phoaphina)  arc  alloaad  to  raaet  in  dichloroanthane  tha  correapooding 
hono-  or  hataro-blaatallic  coaplaxaa  ara  fomad  according  to  tha  foUoaing 
aguatiaa: 

cla-(C^5)^(PbCM)2  ♦  cia-XJi»l.,  — ►  (C^5)^(p-X)^'L2  ♦  ZPhCW 

19 

lha  nan  ccnpounda  hava  baan  charaetarlaad  by  aicroanalyaaa  and  ZB,  F-  and 
^^-WB  apactroaooplaa.  lha  ^r.ao<«K:a.  ara  claarly  Influanead  by  tha 
eoordinatian  of  *^'^2  ^  ^  noiaty. 


(1)  Oareia,  Gt.;  Idpaa,  O.  Inorg.  Chin.  Beta  1981,  K,  87. 

(2)  Date,  B;  Fomida,  J.;  Tonda,  H.;  Hanjdn,  B.  1968,  5,  1881. 

(3)  Da  Haro,  C.;  Oareia,  0.;  Sdnebia,  O.i  Idpaa,  8.  J.  Chan.  Banaarch  (8)  1986, 
119;  J.  Chan.  Maaaareh  (H)  1988,  1128. 


A  NEW  VICK  OF  THE  FISOtER-TROPSCH  POLYMERISATION  REACTION 


Pftter  M.  Maitlis.  Isabel  M.  Sacz.  Nell  J.  Heanwell,  Jesus  Mertincz. 
Kl wsM  Is^,  Jbello  vizquez  de  Niguel,  and  Andrew  Nutton 
D^artnent  of  Cheailstry.  The  University.  Sheffield  S3  7HF,  England 


Recent  results  on  endel  coeplexes  will  be  presented  which  are  leading  to 
new  view  of  the  eechanlsn  of  the  Fischer-Tropsch  polyaerlsatlon  reaction. 
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Vinyl  ^’^^i****  ot  RuthnniuMdDt  ZntnrmdiatM  in  Rnductiv* 
Bllainntion,  Ring  Cloaurn  and  Catalytic  Raaotions 


Roaag  Mawtav.  Dapartaant  o£  Chaaiatry,  Dnivaraity  o£  yorlc« 

York  YOl  SOD,  England 

Joanna  Bray,  C.H.R.S.,  91190  ait-sur-Yvatta,  Franca 

Joseph  Crook,  Dapartaant  o£  Chaaiatry,  Wastarn  Washington 
Dnivaraity,  Ballinghaa,  WA  98225,  U«S,A, 

Coaplaxaa  CRu(CO)2XYI.23  (L  -  PMa2Fh  or  ABMa2Fh,  X  -  Y  -  H,  Ma  or 
Cl»  X  -  H,  Y  -  Cl»  X  •  aryl,  Y  •  Cl)  react  with  activated 
alkynaa  audh  aa  MaOjCCSCOOjMa  to  yield  vinyl  coaplarea 
CBu(CO)2fc(C02Ma)-C(CO2Ma)XlYt23.  Where  X  Y,  insertion 
occurs  preferentially  in  an  Ru-H  bond,  and  least  readily  in 
Ru-Cl,  Bydride  coaplezes  CRu(00)2{C(CX>2Me)«C(C02He)X}HIj23  exist 
in  solution  as  pairs  of  conforaers,  and  slowly  rearrange  to 
alkane  coaplaxas  CRu(CO)2f<»«»2»‘«>'^<<»2*‘*>*>*^3‘ 
CRu(00)2{C(C02Ma)-G(002Ma)(C5H4Z-4)}ClL23  are  foraed  in  a 
single  isoaaric  fora,  yet  they  undergo  ring  closure  at  323  K  to 
give  both  CRtt(e0)2(C(C02Me)"C(C02Me) (C4H3Z-4) }L23  and 
CRii(C0)2  (C(C02lte)*<'(S2>  >^2^*  ®C1  and  MeCl  eliaination 

respectively,  iaplying  ready  Interconversiwi  of  isoaers  of  the 
vinyl  coaplezes. 

The  ease  and  reversibility  of  the  transfer  of  organic  ligands 
between  aercury  and  rutheniua  are  nicely  illustrated  by  our 
diacovery  of  a  catalytic  cycle,  using  CRu(CO)2Cl2(FRa2^^2^' 
converting  diaryl  aercury  compounds  CHg{C4a4S-^)23  to  new  vinyl 
coapounds 

CHg{C(C02Me)-C(002We) (04848-4) >23.  Transfer  of  aa  aryl  ligand 
froa  aercury  td  rutheniua  is  followed  by  alkyne  insertion  on 
rutheniua  and  then  by  return  of  the  vinyl  ligand  to  aercury. 
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COBALT  CARBONYL  MEDIATED  MICHAEL  ADDITION.  DIRECT  SYNTHESIS 
OF  DICYANO  ESTERS  FROM  ACRYLONITRILE 
■Attlla.  Siaak,  Ferenc  Ungviry 

Institute  of  Organic  Chenistry,  University  of  Veszprto, 
SchUnherz  Z.u.  10.,  H-82Q0  Veszpr^m 


The  hydrocarbalkoxylation  of  acrylonitrile  with 
stoichiometric  amounts  of  alcohols  in  the  presence  of  Co2(C0)g/ 
pyridine  catalyst  leads  directly  to  2,4>dicyano-2-methyl> 
-butanoic  acid  esters^: 


2^CU  ♦  ROH  ♦  CO 


H0*C.10  MPa 
C02  (CO)g/py 


CN 

CN-'N - j-COiR 

10-75*/.(isolaM) 


X 


The  yield  of  ^  Increases  at  the  expense  of  two  cyanopropionic 
acid  ester  byproducts,  NCCH(CHj)C02R  and  NCCH2CH2CO2R  (c.^. 
ref  2),  with  the  increasing  relative  concentration  of  pyridine, 
and  it  has  a  maximum  at  CpyI /[Col  %  2.  Secondary  alcohols  give 
the  best  yields.  Model  reactions  proved,  that  the  catalytic 
cycle  starts  with  the  addition  of  pyH£co(CO)^l  on  acrylonitrile 
giving  the  alkyl  complex  NCCH(Me)Co(CO)^  (2).  2  leads  to  the 
byproducts  through  isomerization  and/or  carbonylation  (c.f. 
ref  3),  however, it  could  be  also  deprotonated  by  pyridine  to 
a  ■iMlchael-donor"  anion  NCC(Me}Co(CO)^,  which  reacts  with 
acrylonitrile  giving  ^  after  all. 

Analogous  reactions  using  equimolar  amounts  of  alcohol,  acrylo¬ 
nitrile  and  an  other  activated  olefin  lead  to  products  with  at 
least  3  different  functional  groups. 


1.  Sisak,A.;  Ungv^ry,F.;  Harkd,L.  Ger.Offen.  DE  371B223  Al, 
19B7. 

2.  Hatsuda,A.  Bull.Chem.Soc.Jao.  1967,  135. 

3.  Ungv6ry,F.;  Markd,L.  Oroanometallics  19B6,  2341. 
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Pt(0)  AH)  Rhd)  nnaOSILYtATIM  CATALYSTS  COBTAIHIM 

CHBUTIHO  ASD/OR  BRIOaiSB  DIVISYLDISILOXANBS 

P«t«r  B.  Hitchcock,  Nlchaol  t.  Lapport.  Stpcl  Sarjudcon,  and 
Wlcholaa  J.W.  Warhurat 

School  of  Chmlatry  and  Nolocular  Sclancas.  Unlvoraity  of  Suaaex.  Falner, 
Brighton,  U.K. 


It  baa  recently  been  ahom  by  Chandra,  Lo,  Hitchcock,  and  Lappert  that  the 
hydroallylaton  catalyat  (aolntlon  A),  ohulned  by  refluxing  B2[PtClg] .xSgO  In 
(VlsiNeglgO,  la  a  Pt(0)  apeclea,  fron  Mhlch  further  Pt(0)  coaplexea  nay 
be  laolated.^ 

He  ahall  ahoM  that  aolutlon  A  coaprlaea  a  nlxture  of  two  dlaateraolaoaera 
(variable  tenperature  ^*^Pt,  ^Sl,  *^C.  ^H.  and  20-^H  COSY  n.n.r.  apectroacopy) . 
The  cryatalllne  conplex  laolated  froa  A  ma  a  alngle  (rac)  dlaatereolaoner  (1) 
(X-ray  data),  alao  obtained  fron  [Pt(cod)g]  and  (VlSllle2)20. 


0  Pt 


Meg 


Meg 


V  '^2 

-  Pt  0 

Neg 


(1) 


A  cryatalllne  Rh(I)  complex,  [  Rhin-VlSlNeglgOXu-Cl)  g]  (2)  (X-ray  data)  eaa 
obtained  fron  [(iUi(n-CgHi4)g(«i-Cl))2]  and  <VlSllfag)gO;  (2)  ma  not  acceaalble 
directly  fron  RhClg.SHgO  a^  the  dlvlnyldlalloxane. 

He  ahall  report  extenalona  of  thla  cbenletry.  Including  reaulta  of  Inveatlgatlona 
of  (a)  the  hydroallylatlon  catalytic  activity  of  (1)  and  (2);  (b)  the  function  of 
aolutlon  (A)  or  conplexea  (1)  or  (S)  aa  a  convenient  aource  of  further  Pt(0)  or 
Rli(I)  conplexea,  auch  aa  [Pt(Sn(NR2)2)3]  (R  ••  SlNeg);^  (c)  the  role  of 
(VlSlNe2)gO  aa  a  reducing  agent  In  noble  netal  cbenlatry;  and  (d)  the  aechanlatlc 
Inpllcatlona  of  the  fomatlon  of  (1)  fron  HgtPtClel-xHgO  and  (VlSlNe2)20. 

He  thank  Dow  Corning  PLC  (Barry)  and  S.B.R.C.  for  the  amrd  of  a  CASS  atudentahlp 
to  H.J.H.H.  and  Dra.  A.O.  Avent,  P.Y.  Lo,  and  R.O.  Taylor  for  uaeful  dlacuaalona. 

Refomnces 

1.  0.  Chandra,  P.Y.  Lo.  P.B.  Hitchcock,  and  N.F.  Lappert.  OrgaaomteiJice. 

1SS7.  8,  191. 

2.  P.B.  Hitchcock,  N.F.  Lappert.  and  N.C.  Hlara.  Cben.  Soc.,  Chmt. 

Ccmmun.,  1988,  883. 
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Th*  Maeliaatm  of  RydrooilaeioB  bf  Cp|]i(C2a^)(SlKt3)(H) 

SlaoB  B«  Dwckott  and  lobtB  >•  Facuts 

DapartMac  of  ChaalaCtyt  Oalvaralty  of  Totk,  York  YOl  SOD,  D.K. 


PhotolYOla  of  CpIhCCjH^)**  (I),  (Cp 
In  cba  praaanea  of  aaeaaa  at  213K  ptalda 

CpUi(C2H,)(81Bt3)R,  2,  and  no  bydroallatlon  producta. 

Slnllar  phoColyata  o?  at  300K  ylalda  CpBb(SlKt3)2(H}2 
(3)  and  bydroalXatlOB  producta,  laolatTon  of  ^  baa  anablad  ua 
to  taat  uhathac  tt  ia  diractly  Inrolrad  In  tha~*eatalytle  cycle 
of  bydroallatlon  aa  would  ba  axpactad  fron  the  Chalk-Sarrod 
Mchanlan.  If  2^  la  placed  under  +  Bt3SlB,  catalytic 
bydroallatlon  Mcura  producing  EtiSl,  Hban  C2D^  la  uaad 
In  place  of  C2B4  the  neln  bydroallatlon  product  la 
Bt381CD2CD2B,  but  no  Incorporation  of  Into  ^  uaa 
obaerved  aftar  four  catalytic  cyclaa,  furtharnoFa,  reaction  of 
2,  with  propane  813818  glrea  the  correapondlng  hyteoallatlon 
producta,  but  no  new  Bh  producta.  Tbaae  reaulta  ace  conalstent 
with  the  nechanlan  below  in  which  e  1,3-H  ahlft  genaratea  the 
16e  Intacnadlata  CpBh<Bt)(818t3)  (4).  In  aubaequant  atapa 
(1)  €38^  coordlnatea,  (11)  the  alyT  group  nlgratea  onto 
coordinated  ethane  and  (111)  813818  adda  to  forn  a  Bh(V) 
apeclea  (conpara  3),  (iw)  Bt^Sl  la  ellnlnatod  rafocnlng  £, 

Thla  nechanlan  retaina  the  integrity  of  the  038^  group  of 
2  but  doea  not  regenerate  2  In  tbe  catalytic  cycle. 


ZKZDXm  COMPUXIS  Mzn  P>M  LZOAna  as  CATAtrSTS  fOB 
SBIBCTZfB  HTBBOaBNATZON. 

Krie»  fTiiatti  aaS  Naiiro  Oraslsai 

Oipartiaaato  di  Sciaaaa  Chiaielia,  Dalvaraita*  di  Triaata. 
Piaaaala  Buropa  1.  34127  Triaata,  Ztaly. 


Tha  potaatlally  chalatlng  phoaphinaa  P-NHi  aad  P-NNaa  [1] 
ara  aaployad  as  llfanda  in  tha  praparation  of  iridiun-basad 
hydrosanatlott  catalyats.  atarting  froa  [Ir(cod) (ONa) ]a . 

P-SNaa  *  II  T 

PPh. 

In  tha  praaanca  of  such  ayataaa,  banaylidanaacatona  la 
raducad  to  tha  corraapondinf  unaaturatad  alcohol  with  yialda 
up  to  90*  whan  uaing  P-NHa .  On  tha  basis  of  and  **P  NNB 
data  wa  sugfaat  tha  catalytically  activa  spaeias  to  ha 
Halr(P-ltH)  (P->NIIa  )a  t  which  is  feraad  via  N-H  oxidativa 
addition  to  the  aatal. 

Tha  salactivity-ia  carbonyl  group  radnction  could  ha 
aseribad  to  a  staric  control  on  tha  coordination  soda  of  tha 
substrata,  which  is  induced  by  tha  prasanca  of  thraa 
phosphines  in  tha  coordination  sphere  of  tha  iridiua  atoa. 
Such  a  staric  control  of  tha  salactivity  has  also  bean 
suggested  in  tha  recently  reported  hydrogenation  of 
unaaturatad  carbonyl  coapounda  by  Halr(PB3)s . [2] 
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1.  a)  T.Bauchfusa  and  D.N.Boundhill,  J.Mol.Catal. .  1973,  2£, 
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KEY  INTERMEDIATES  OF  THE  RUTHENIUM  COMPLEX  CATALYZED 
HYOROSILYLATION  AND  METATHESIS 

Boodan  Marcinlac  and  Jacek  Gulldaki 

Faculty  ot  Chemistry,  A.HlckieMicz  University,  60-780  Poznari, Poland 


Ruthenium  chlorophosphine  as  Mali  as  ruthenium  chloride  based 
complexes  appeared  to  be  novel  effective  catalysts  for  hydrosilyla- 
tion  of  C^C  bonds  in  alkenes  |l,2|  and  vinylsilanes  |2|  as  well  as 
for  metathesis  of  vinylsubstituted  silanes  t3|.  Some  requirements 
for  these  reactions  e.g.  the  presence  of  alkoxy  substituents  at 
silicon  in  hydrosilanes  and  in  vinylsilanes,  traces  of  dioxygen 
and  inhibition  by  any  solvent  used,  determined  the  program  of 
ruthenlum-silyl  intermediate  examinations. 

A  series  of  reactions  of  the  substrates  (trlethoxysilane, 
vinylsilanes)  and  other  ethoxysubstituted  silanes  (tetraethoxy- 
silane,  alkylethoxysilane)  with  RuCl2(FPhj)j  and  RuCly  nH20  under 
conditions  close  to  those  in  the  processes  studied,  allow  to  iso¬ 
late  ruthenium-sllyl  complexes  characterized  by  various  spectro¬ 
scopic  and  other  physico-chemical  methods.  The  isolated  complexes 
were  subsequently  tested  in  the  hydrosilylation  of  C«C  bond  and 
metathesis  of  vinylsilanes.  Complexes  prepared  under  oxygen-free 
conditions  do  not  show  any  activity  in  the  hydrosilylation  of 
l-alkenes,  whereas  the  influence  of  various  factors  on  ruthenium- 
carbenes  initiation  as  catalysts  for  the  metathesis  is  more  complex. 

The  most  active  Isolated  complexes  provide  the  basis  for 
mechanistic  conaiderations  of  the  reactions  studied. 

1.  B.Marclnlsc  and  J.Gulidski,  J.Mol.Catal. ,  ^.123(1981). 

2.  B.Marcinlec  and  J.Gulidski,  J.Organometal.Cham. ,  253.349(1983). 

3.  B.Marcinlec  and  O.Gulldskl,  J.Orgsnometsl.Chem. ,  266.C19(1984) . 
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criil n—tri n  eataljrtie  gaactloaa  of  C^Sb  eoa^ZoaM 

O.  Koollo.  J.  Keasakomki  and  k.  Boaaa* 

Instltuta  of  Inorganic  Chaalntxy,  Tachnleal  OnivarsitT  of  kachan, 

D-SlOO  kaehan,  G.k.k. 


Tba  potential  role  of  eoaplaxaa  Cp*KuLaZa  as  redox  eatalyetst  was 
investigated.  A  survey  of  the  alaetrocheaical  behavior  of  three 
groups,  i.e.  Cp*RulaX  (I).  Cp*RuLZ*  (XX)  and  [Cp*RuX*]s.  (XXX) 

(Cp*  *  h*-CaMes,  X  •  Cl,  Br,  X)  showed  group  X  to  give  reversible 
Ru(XX/XXX)  electron  transfer  (Bi/iiifO  V  vs.SCB),  whereas  the  redox 
behavior  of  IX  is  complex  being  associated  with  loss  of  X  (Bp^-0.4 
V  vs.SCB).  A  two  step  reversible  electron  transfer  is  observed  for 
group  XXX  in  MeOH  (Bi/torO  V  vs.SCB)  according  to  eg  (1): 

+•  +• 

(1)  [Cp*Ru-X-RuCp*  ]*  Cp*Ru-X-RuCp*  ,  .  »  [Cp*RuX]. 

'^X^  -e  '^X'^  -e 


(Cp* RuCla It ,  1  acts  as  an  eleetrocatalyst  for  alcohol  oxidation 
(e.g.  B*i.  0.7  V  vs.  SCB  for  MeOB) .  Xn  the  presence  of  a  base  it 
is  reduced  by  alcohols  in  a  thermal  reaction  according  to  eg  (1) 
giving  dlnuelear  alcoxo  complexes  2*  > . 


(2)  [Cp*RuClt]*  +  ROE 
1 


K«CO« 

20  •C,  6  h 


Cp*  Ru  RuCp* 

2 


am  (R  -  Me)  was  characterized  by  single  crystal  x-ray  diffraction 
as  a  folded  dimer  (Ru-Ru  295  pm)  with  16-electron-rutbenium. 
Alcoxo  complexes  2  are  reative  not  only  in  complexation  reactions 
(3)  but  also  towards  acids  and  oxygen. 

(3)  (Cp*RuOR]t  4  L  - B  2  Cp*RuL30R 

(4)  [Cp*RuOR]«  2  BX  - ^  2  [Cp*RulX  2  MeOE 

Various  aspects  of  the  reactions  of  2  ars  discussed. 


Institute  of  Inorganic  chemistry,  University  of  Bssen,  0-4300 
Bssen,  6.F.R.;  X-ray  structure. 

1)  TJ.  Koelle  and  J.  Kossakowski,  J.  Cham.  5oc.  Chem.  Commun.  in 
print. 
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OXIDATION  OF  ORGANIC  SUBSTRATES  BY  PH06PHINO-00MPLEXES  OF 
RHODIUM,  IRIDIUM,  RUTHENIUM  AND  OSMIUM. 

Mark)  ^siian  and  Antonino  Morvillo. 

Dipartimento  dl  Chimica  Inorganica,  Metallorganica  e  Analitica,  Universiu'  di 
Padova,  via  F.Marzolo  1, 3S 13 1  Padova,  Italy. 


We  report  here  the  preliminary  results  of  an  investigation  carried  out 
with  a  number  oT  complexes  lM(diphos)2]BF4  (M-Rh,  Ir)  and  [Ma(DPPP)2]X 
(M'Ru,  Os;  DPPP''U~bis(diphenylphosphino)propane;  X-PF6.  CIO4)  using 
LiQO  as  oxidant  of  alkenes.  alkanes,  alcohols  and  ethers. 

In  a  typical  catalytic  experiment,  a  dichloromethane  solution 
containing  the  complexes  (1-2  mM)  and  the  substrate  (0.1-1  M)  was  stirred 
with  an  excess  of  aqueous  LiQO  (0.1-1  M),  and  aliquots  monitored  by  gas- 
chromatography.  Ruthexiium  and  osmium  complexes  were  stable  and  active 
for  week-long  periods.  On  the  contrary,  (Ir(dipbos)2lBF4  rapidly  collapsed 
becoming  inactive  under  these  conditions.  The  related  rhodium(I)  derivative 
was  instantaneously  and  quantitatively  transformed  to  a  new  complex, 
presumably  of  rhodium(III),  which  appears  to  be  the  active  catalyst. 

Secondary  alcohols,  cyclic  and  linear  ethers  were  oxidized  in  high 
yields  to  ketones,  lacumes  and  esters  respectively.  Olefins  gave  epoxides  as 
main  products,  although  in  the  case  of  phenyl-substituted  alkenes  another 
route  was  operating  which  led  to  products  of  the  oxidative  cleavage 
(benzaidehyde,  acetophenone).  Under  the  same  conditions,  cyclohexane 
produced  small  amounts  cS  cyclohexanone. 

Work  supported  by  GNJl.  (Centro  Stabilita'  Reattivita'  Composti  di 
Coordinazione)  and  Ministero  Pubblica  Istruzione. 


NEW  INTatCONVBtaONS  IN  THI UOAND  SPHm  OF  CUMTBtS 


^myich  vanraniamn.  institut  fOr  Anorganlsche  uno  Anaiytische  cnemle 
universitat  Freiburg,  Aibertstr.  2i, 

D-7800  Freiburg,  Deutschland. 


The  aENK^  of  organometaitlc  clusters  to  stabilize  reactive  organic  species  by 
muiticenfiir  attachment  provides  the  possibility  to  elucidate  bonding  modes, 
stablUtlil,  ano  reactivities  of  such  species,  in  this  context  the  following  subjects 
wiii  be  efdressed: 

1 .  Syniiatlc  aspects:  reactive  tri-  and  tetranuciear  clusters,  capping  witn 
gnuturated  substrates,  metal  fragment  plus  substrate  assembly  reactions. 

I.  R«m|vlty:  rearrangement  of  multiply  bonded  substrates,  C-C  and  n-n 

cig«g|ae,  metal  attachment  and  removal,  insertion  Into  ciuster-c  and  ciuster- 

MegimWtic  aspects:  maintenance  of  the  cluster  identity  during  reactions, 
fatgef  substrate  fragments,  metai-metai  versus  metai^pstrate  bond 
labWOfl.  stereochemistry  of  reactions  involving  chiral  clusters. 


CHELATING  AND  BRIDGING  BEHAVIOUR  OF  THE  LIGANDS 
Ph2PCH2CH25Ph2  <E  ■  P  or  As)  In 
HRu3< CmCBu^ ) (C0>7CPh2PCH2CH2EPh2> 

ENRICO  SAPPA 

Dipartimento  di  Chimica' Inoroanica.  Chimica  Fisica  e  Chimica 
aei  Material!,  Universita  di  Torino.  Corso  M.  d'^Azeglio  48. 
1-10125  Torino,  Italy 

GIOVANNI  PREDIERI  and  ANTONIO  TIRIPICCHIO 

Istituto  di  Chimica  Generate  ed  Inor^anica.  Universita  di 

Parma,  Viale  delle  Scienze,  1-43100  Parma,  Italy 

Symmetrical  or  asymmetrical  bioentate  ligands  are  useful 
for  stabilizing  bimetallic  ana  cluster  frames'^  (in  view  of 
homogeneous  catalytic  applications  involving  reversible 
metal-metal  bond  cleavage)  or  for  inducing  chirality  even  in 
suitable  homometalllc  clusters. 

We  have  recently  synthesized  the  chiral  cluster 
HRu3(C«CBu^ )<C0)7Cdppm>  fdppm  *  Ph2PCH2PPh2 > •  which 
crystallizes  as  an  ordered  racemic  array  of  the  two 
enantiomers. 3  The  diphosphine  dppm.  which  substitutes  two 
carbonyls  in  equatorial  positions,  brioging  two  ruthenium 
atoms,  blocks  the  localized  CO  scrambling  processes  but 
promotes  a  novel  fluxional  mechanism,  inoucing  the  acetyl ide 
rotation  and  the  contemporary  hydride  transfer. 

On  the  other  hand,  by  reacting  the  parent  cluster 
HRu3(CaCBu^ >CCa)9  with  the  bidentate  ligands  Ph2PCH2CH2SPh2 
(E  *  P,  dppei  E  =  As,  dppae)  in  the  presence  of  Me3N0.‘'we 
obtained  in  both  cases  two  isomers  of  the  complexes 
HRujCCeCBu* )CC0)7<Ph2PCH2CH2EPh2) .  which  have  been  separates 
by  TLC.  In  the  first  the  ligands  chelate  the  ruthenium  atom 
opposite  to  the  bridging  hydride,  whereas  in  the  secono  they 
bridge  a  hydride-free  edge,  as  can  be  deduced  from  and 
^^P  NMR  spectra.  When  dppae  behaves  as  bridging  ligand  the 
phosphorus  atom  is  bonded  to  the  ruthenium  opposite  to  the 
hydride.  When  chelating,  the  ligandsdo  not  show  any 
fluxional  behaviour,  when  bridging,  internonversion  between 
axial  and  equatorial  positions  has  oeen  ooserveo. 

In  conclusion,  the  rather  rigid  ligand  dppm  produces  only 
one  isomer  and  promotes  acetyl ide  fluxional ity.  whereas  the 
less  sterically  demanding  ligands  appe  and  dppae  give  two 
isomers  and  show  some  mobility. 
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Dehydrogenation  and  coupUng  ofmoooaadlenes 
on  nttiiaiitim  carbonyl  fragmente. 

CJJOiBida  and  WJ*.  MuL 

Anorganiach  CSieiziiadi  Labontcrium.  UnivatiiBit  van  Amsterdam, 

Nieuwe  Achtcrgncht  I6d,  1018  WV  Amstenlam,  Tlie  Nedieilands. 

The  organnmBiank;  and  coordination  chemistry  of  rnonpaadienes  (which  contain  the  N*C-<>C 
moiety)  cunentlyieoeives  renewed  intiaest  [1,2].  For  instance,  a  new  7  electron  cooniination 
mode  of  the  monoazadienyl  ligand  in  die  linear  tetrannclear  complex  1  has  lecendy  been 
described  [2] .  Compoond  1,  vriiidi  can  be  imagined  as  an  analogue  of  Q;^Ru2(00)4,  arises  as 
a  major  piodua  of  the  thermal  reaction  of  CH3-C3I»CH-CH>bNR  with  Ru3(GO)j2  in  heptane. 
Here  we  report  new  organoruthenium  compounds  (2-4)  which  are  foamed  in  reactions  of 
homologs  (CH3)20CH-CH>NR  with  Rtt3(CO)]2.  Due  to  the  absence  of  a  H-atom  at  die 
ippropaiate  position,  a  metaUated  product  like  1  cannot  be  framed.  Instead,  at  85  °C  in  heptane, 
azaallylic  craiqilex  2  emerges  as  die  result  of  a  1 ,2-H  shift  At  100  °C  also  compounds  3  and  4 
(X-ray)  arise,  probably  via  inserdons  of  Ru  into  C-H  bonds  of  one  mediyl  group.  FurthermoR, 
as  a  minor  product  an  intriguing  pyridinium  complex  5  (X-ray)  is  found,  die  oganic  part  of 
which  can  overall-be  viewed  as  the  condensation  product  of  two  monoazatfienes  with  net  loss  of 
RNH,.  * 


[1]  H.  tom  Diedt  L.  Stanqi,  R.  Diercks,  C  MOlkr,  Nouv.  I.  Chim..  1985, 2, 289. 

[2]  UHL  POlm,  W.P.  Mul,  CJ.  Elsevier,  K.  Vrieze,  Orfanometallics.  1987,  L  423. 
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The  Synthesis  and  Structural  Characterisation  of  a  Series  of  64-  electron 
Phosphido  Stabilised  Tetraruthenium  Butterfly  Clusters.  Graeme  Hogarth, 
Jacquie  A.  Phillips,  Nicholas  J.  Taylor,  Todd  B.  Harder  and  Arthur  J.  Carty, 
Oepartment  of  Chemistry,  University  of  Waterloo,  Waterloo,  Ontario, 
Canada,  N2L  3G I . 


Tetranuclear  complexes  containing  a  butterfly  arrangement  of  metal 
atoms  are  generally  characterised  by  a  62-electron  count  and  contain  a 
folded  core,  while  a  64-electron  count  is  attributed  to  a  square  or 
metalloligated  triangular  geometry.  During  the  course  of  our  studies  on 
phosphide  stabilised  clusters  we  have  synthesised  a  series  of  64-electron 
tetranuclear  complexes  which  contain  a  planar  butterfly  framework  with 
elongated  ruthenium-ruthenium  bonds,  namely  [HRu4(C0)n(ii-PPh2)m] 
Kt,14;  m-  3,1)  and  (Ru4(C0)x(ii-PPh2V^  10.13;  y*  4,2).  The  synthesis, 
spectroscopic  features,  structural  chemistry  and  reactivity  of  these 
electron-rich  clusters  typified  by  ( I )  and  (2)  will  be  described. 


(I) 


(2) 


I 
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TRIPLY-BRIDGING  FORMS  OF  PYRROLE  AND  RELATED  LIGANDS  IN  TRIOSMIUM  CLUSTERS 

Antony  J  Deeiilnq.  Dapartaant  of  Chaaiatry,  Univaralty  College  London, 

20  Gordon  Street,  London  MC1H  OAJ,  Great  Britain. 

Alejandro  J  Arce  and  Yaaura  De  Sanctia,  Chaaiatry  Center,  Inetituto 
Venezolano  Cientlficaa,  Apartado  1827,  Caracaa  101,  Vanezuala. 

Kenneth  1  Hardcaatle  and  Michael  Day,  Dapartaent  of  Chaaiatry,  California 
State  Univeraity  Northridge,  Northridga,  California  91330,  U.S.A. 

Triply-bridging  alkynea  adopt  either  vertical  perpendicular  orientationa  (A) 
or  tilted  parallel  orientationa  (B)  in  trinuclear  cluatera  which  Riay  be  deacribed 
aa  cloao  or  nido  reapectively  in  PSEP  theory.  Thua  Mj(RC2R)(C0)^  (H  =  Fa,  Ru,  or 
Os)  have  structure  (A)  while  MjCRC^RXCOl^U  or  MjH2(RC2R)(C0)j  {M  =  Ru  or  Os) 
have  structure  (B).  It-Oonor  substituents  X  in  0s2H2(HC2X)(C0)^  can  lower  the 
energy  of  a  perpendicular  form  to  make  alkyna  rotation  more  rapid  as  when  X  = 

OEt  (C)^  or  even  make  the  perpendicular  form  the  more  stable  as  when  X  =  NR2 
(R  =  H  CJt.Et)  (0).^ 


The  clusters  0s^H2(C^H2X)(cd)^  (X  =  S,  0,  NH,  or  NMe)^  containing  dehydrogen¬ 
ated  forms  of  thiophene,  furan,  or  pyrrole  as  ligands  adopt  the  parallel  mode 
(E)  (X-ray  structures  for  X  =  S  or  NHe)  but  with  some  contribution  from  (F) 
(greatest  when  X  =  NMe).  When  X  =  NH  the  aromatic  form  (E)  readily  isomerises 
to  the  non-aromatic  N-bonded  perpendicular  form  (G).  The  structure  of  the  non¬ 
aromatic  derivative  of  pyrrole  0s^H(C^H^N)(C0)^g  (H)  is  also  described. 


Indole  forms  analogues  of  (E)  and  (H)  but  the  analogue  of  (G)  ia  inaccessible 
because  the  benzo-group  would  need  to  span  a  single  bond. 

REFERENCES: 

1.  E  Boyar,  A  J  Deeming,  MSB  Felix,  S  E  Kabir,  T  Adatia,  R  Bhuaata,  H  Powell, 
and  M  McPartlin,  J.C.S. .Dalton  Trane.,  in  press. 

2.  E  Boyar,  A  J  De^lno.  and  S  t  Kabir.  J.C.S. .Cham. Common. .  1986,  577; 

A  J  Deeming,  S  E  Kabir,  and  D  Nuel,  unpublished  results. 

3.  A  J  Arce,  Y  De  Sanctia,  and  A  J  DsMing,  J.Oroanometal.Chem. .  1986,  311 .  371. 


OSE  OF  (0737)08  (CO)  3~  IH  THE  SYNTHESIS  OF 
CYCLOHEPTATRIEMYL  BRIDGED  HETEROBIMETAU.IC  COMPLEXES 

Sfphan  T.  Aatlav  and  Go8*f  Ta)cat8,  Departaent  of  Chemistry, 
Onlverslty  of  Alberta,  Edmonton,  Alberta,  Omada  T66  2G2 

Anionic  cycloheptatrienyl  complexes  of  the  form  (C7H7)M(CO)3~ 

(M  -  Fe,Ru,08)  are  ideal  precursors  for  the  formation  of 
cycloheptatrienyl  bridged  heteroblmetallic  complexes  upon  reaction 
with  unsaturated  transition  metal  halides.  We  have  previously 
reported  on  the  utility  of  the  Fe  and  Ru  derivatives  in  this 
regard. 

The  corresponding  anionic  osmium  complex,  K'*' (C7H7)Os  (CO)  3'  (1), 

4 

has  been  obtained  by  deprotonation  of  (1)  -cycloheptatrlene)Os (CO) 3 
with  KO^Bu.  1  reacts  with  [Rh (COD) Cl] 2  *  1,5-cyclooctadiene) 

to  give  2  as  the  major  product  where  the  two  metals  straddle  the 
seven  membered  ring. 


The  more  robust  els  isomer,  5,  containing  a  metei-  tnetal  bond  is 
a  minor  product  in  this  reaction.  The  different  bonding  of  the 
Cycloheptatrienyl  ring  in  the  two  Isomers  is  clearly  seen  in  the 
N.M.R.  spectra  of  the  conplexes.  Whilst  at  room  tei^erature,  ring 
whizzing  is  observed  for  both  2  and  3,  the  low  temperature  limiting 
spectra  for  2  is  obtained  readily  upon  cooling. 

In  an  effort  to  change  the  reactivity  pattern  of  the  anionic 
osmium  complex,  the  use  of  alternative  deprotonating  agents  such  as 
butyl  lithium  is  being  investigated.  Further  reactions  with  other 
suitable  transition  metal  substrates  is  also  being  pursued. 

1.  R.G.Ball,  F.Edelmann,  G.Y.Kiel,  J.Takats  and  R. Drews. 
Organometalllcs  5  (1986)  829. 

2.  F.Edelmann,  G.Y.Kiel,  J.Ta)cats,  A.Vasudevamurthy  and 
M.Y. Yeung.  J.  Chem.  Soc.  Chem.  Comnun.,  in  press. 
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MULTIPLE  CARBON-CARBON  BOM)  CLEAVABE  ON  A  HEPTAOSNIUN  CLUSTER: 
THE  SYNTHESIS  AND  MOLECULAR  STRUCTURE  OF 
0s7(C0),8(;.3-CM«)2  ANO  OS7(CO)^59i3-CPh)^ 


Dario  Braga  and  Fabrlzla  Breplonl.  Dipartiaento  di  Chinica  "G.  Ciamician", 
Universita'  di  Bologna,  via  Selni  2.  1-40126  Bologna,  Italy 


Brian  F.  G.  Johnson.  Jack  Lewis,  and  Julie  Lunniss.  University  Chemical 
Laboratory.  Lensfield  Road,  Cambridge  CB2  1EW 


The  dihydrido  cluster  H-OSylCOl-l  (1)  reacts  with  Ph.C,  1"  toluene  under 
reflux  to  initially  produce  a^brown'^coo^nd  (2).  then  a  green  compound  (3)  and 
finally,  after  an  extended  period  (~3  days),  a  purple  compound  (4).  Neither  the 
H^n.m.r.  nor  mass  spectral  data  were  particularly  informative,  save  for 
verifying  the  presence  of  phenyl  ligands  in  all  three  complexes.  However,  X-ray 
quality  crystals  of  (2)  and  (4)  could  be  obtained  by  slow  evaporation  of  a 
tetrahydrofuran  solution  at  room  temperature 

The  X-ray  diffraction  study  identified  (2)  and  (4)  as  OSylCOl.g^.-CPh).  and 
0s^(C0),,^,-CPh).,  respectively.  Both  species  contain  three-electron  donor 
u,-CPh  g^ups  originated  by  carbon-car1>on  cleavage  of  the  Ph2C2  reagent. 

It  should  be  emphasized  that  the ^.-CPh  ligands  in  (4)  supply  12  electrons 
to  the  cluster:  never  before  such  an  extensive  electron  contribution  by  ligands 
other  than  CO  has  been  observed  for  Os-clusters.  What  is  more,  the  starting 
H,0s.(C0)2q  species  undergoes  remarkable  metal  core  rearrangements  in  the  course 
or  tne  reaction  yielding  two  different  Os.  polyhedra,  wich  share  the  same 
electron  counting  of  98  electrons.  It  is  also  noteworthy  that  the  square  base 
of  the  square  pyramid  in  (4)  is  unsupported. 


0S7(C0)^5(^3-CPh)^  (4) 


087(00), 8(^3.CPh)2  (2) 


1)  E.  J.  Ditzel,  H.  0.  Holden,  B.  F.  G.  Johnson,  J.  Lewis,  A.  Saunders, 
and  M.  J.  Taylor,  J.  Chem.  Soc.,  Chem.  Common.,  1982,  1373. 
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The  Varied  Snlwdtiitton  ChernfatreotHaBIRn^fCOly 

Brian  F.  O.  Johnson.  Jack  Lewis,  FtnlR.  Raithhjr  ini  Aim  J.  WWwnw. 

Univeiri^  C3ieaiical  Inbonoccy.  LensfSeld  Road.  Casibridge,  CB2  lEW, 

Great  Britain. 

Ihesubstinitiondiemistiy  of  the  reoeatiyiqxxted  mixed  metal  bismuifaniifaeniinn  duster 
H3BiRu3(CO)9  (1.2)  is  pndific  and  varied.  The  three  bridging  hydride  ligands  in  die  paroit 
tniilfBa  the  idendficadon  of  the  products  by  n.in.r.  a  simple  process.  This,  together 
widi  the  recent  devdopment  of  a  high  yi^^^Bdiedc  route  to  the  parent  carbonyl.  Cl)  tttBhestfais 
ideally  suited  to  a  detailed  study  of  it's  subsdtntion  chemistiy.  and  allows  die  resdudon  of 
isomeric  mixtures  fbond  in  sdudon. 

While  it  has  not  been  possiblB  as  yet  to  cooidinate  oiganic  ligands  (firecdy  to  die  cluster,  the 
subsdtudon  of  carbtmyl  ligands  by  pho^hines,  phoqihites,  aisines,  sdbines  and  isocyanides  has 
fhagrintenee  of  n  rtf  the  possible  27  uniqiie  structures  diat  can  be  envisaged  for  mono-. 
Ids-  and  tris-  subsdtudon  of  diis  cluster.  Li  no  instance  has  evidmice  been  obtained  which  would 
suggest  dun  greater  than  one  GO  per  Ru  atom  has  been  iqilaced.  We  have  found  that  isocyanide 
Ugands  have  a  coordinatkHi  preference  at  equatotial  sites  whilst  the  more  bulky,  5 -donor  ligands 
(ER3;  E=«  P,  As,  Sb)  exhibit  an  axial  preforence.  Polydentate  isocyanide  andphoshine  ligands 

have  been  used  to  force  the  cluster  into  adopting  fordier  configurations. 

From  die  results  of  diese  expeiinxnts  we  are  able  to  propose  a  simple  model  to  explain  all  the 

observations  which  is  based  on  die  steric  interactions  of  the  ligands.  Although  the  steric  modd 
encompasses  the  observadcm  that  more  than  one  ligand  will  not  occupy  the  same  metal  atom,  we 
tpf lif  vw  that  fhf.  mnte  iinpmtant  reannii  is  that  the  addidonal  electron  density  on  the  substituted  Ru 
atom  deactivates  die  atom  towards  fiirther  CO  loss. 

References. 

1)  H.  O.  Ang,  C  M.  Hay,  B.  F.  G.  Jcdmson,  J.  Lewis.  P.  R.  Raithby,  and  A.  J.  Whitton, 

J.  OrganomettU.  Chem.,  1987,330,  C5. 

2)  B.  F,  G.  Johnson,  J.  Lewis,  P.  R.  Raithby,  and  A.  J.  Whitton,  J.  Chem.  Soc.,  Dalton 
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REACTIONS  OF  ACETYLENIC  ALDEHYDES,  ETHERS  AND 
CARBOXYLIC  ACIDS  KITH  TRIOSMIUN  AND  TRIRUTHENIUM 
CLUSTERS 

ALEJANDRO  J.  ARCE  and  YSAURA  DE  SANCTIS,  Institute  Venezolano  de  In* 
vestigaciones  Cientlficas,  Apartado  21827,  Caracas  1020-A,  Venezuela. 

ANTONY  J.  DEEMING,  University  College  London,  Department  of  Chemistry, 
20  Gordon  St.,  London  WC1H  OAJ,  U.X. 


The  hydride  cluster  (5sjH2(CO)^^  reacts  with  CH=CCH0  to  give  [Osj- 
H(CO) ^g(CH2”CCHO)J  in  which  the  ligand  is  bridging  as  a  three -electron 
donor  through  the  oxygen  and  the  unsaturated  >0 -carbon  atoms^.  On  ther¬ 
molysis,  two  compounds  are  formed.  One  is  the  isomer  [OSjHCCO) ^Q(cis- 
CH”CHCHO£l  which  has  an  open  structure -with  two  Os-Os  bonds,  since 
the  organic  ligand  is  now  a  five-electron  donating  bridge.  The  other 
product  is  the  dinuclear  derivative  [5s2H(CO)g(cis-CH«CHCHO£]  .  The 
clusters  LOs3H2(CO)^^  and  [MjCCO) .|Q(MeCN)  ^  (M»Ru  or  Os)  react  with 
CHSCH20Me  to  give  (MjCCO) ^Q(CH-CCH20Me)3  CM=Ru  or  Os),  |0S3(C0)g(R- 
CCHC0CH-CR)3  and  G>S3(CO)gt(RC2H)2CO}£l  (R-CH20Me) ,  where  the  last 
two  correspond  to  all^ne-coupled  products. 

[Ps3H2(CO)  and  [3)83(00)  igCMeCN)  ^  react  smoothly  with  CH=CC02H 
to  give,  as  expected,  the  carboxylate  derivative  |^S3H(C0)  .|q(CHsCC02XI 
which  contains  an  uncoordinated  alkyne  group^.  We  reacted  this  com¬ 
pound  with  1^3(00) ^g(MeCN) ^  (M-Ru  or  Os)  to  give  two  new  linked  clus¬ 
ters  in  high  yields:  |OSgH(CO) 2o(w^-CHhCC02)3  (1)  and  [I)S3Ru3HCCO) 20* 
(u®-CH=CC02X]  (2).  Decarbonylation  of  (1)  and  (2)  affords  in  quanti¬ 
tative  yields  the  compounds  (3)  and  (4),  in  which  the  organic  ligand 
acts  as  an  eight-electron  donor  system,  a  remarkable  number  of  elec¬ 
trons  for  such  a  small  ligand. 


1  .  A.J.  Arce,  A.J.  Deeming,  Y.  De  Sanctis,  J.  Organomet.  Chem.,  1985  ,  29S,  365. 

2 .  A.J.  Arce,  A.J.  Deeming,  Y.  De  Sanctis,  FOLYISIXtON,  Symposium  in  Print,  1988. 
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APPLICATIONS  OF  TWO-DIMENSIONAL  NMR  SPECTROSCOPY 
TO  ORGANOMETALLIC  CHEMISTRY 

Paul  S.  Preqosin  and  Christian  Ammann,  Laborat.  fur  anorganische 
Chemie,  ETH-Z,  UniversitStstr.  6,  CH-8092  ZUrich,  Switzerland 

C.  Anklin  and  H.  Ruegger,  Spectrospin  AG,  CH-8117  Fallanden, 
Switzerland 


Organometallic  chemistry  is  frequently  associated  with 
complex  dyn£uaic  molecules.  Historically,  various  NMR  methods  have 
been  employed  to  recognize,  trace  and  quantify  these  rate 
processes,  e.g.,  line  shape  analysis  and  magnetization  transfer 
techniques  are  two  commonly  used  methodologies. 

Two-dimensional  ^^P  and  ^H-NMR  exchange  methods  complement 
these  techniques  and  provide  some  subtle  advantages.  Using  exam¬ 
ples  drawn  from  simple  coordination  chemistry  of  Pt(II),  followed 
by  some  rather  complicated  simultaneous  exchange  phenomena  invol¬ 
ving  Pt(CH2C(CH2)CH2} (SnCl^) (styrene)  we  will  demonstrate  the 
strength  and  weakness  of  this  methodology. 

In  a  second  chapter  we  will  illustrate  some  few  applications 
of  inverse  2-0  X  nucleus-NMR  spectroscopy  where  subtle  structural 
questions  were  solved  using  metal  atom  NMR  data. 
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III.  RHOOIUMdl)  CARBOXyLATC-CATM.ySED  REACTIONS  OF  DIAZOESTCRS  : 
AN  EQUILIBRIUN  8ETNEEN  FREE  CARBENE  AND  A  METAL-CAR8CNC  CONPLEX 


A.  Dewonceau.  A.F.  NoelSt  J.-L.  Costa,  and  A.J.  Hubert, 
UnUvtMiCy  oi  L-iige,  SMt-T-itmn  {8.6},  8-4000  Liige.,  8e.tgium 


A  comparative  study  of  alkane  homologation  by  ethyl  diazoacetate  and  diethyl 
diazoaelonate,  catalysed  by  various  rhodlua(II)  carboxylates,  indicates  that  two 
different  active  carbene  species,  a  metal-carbene  intermediate  and  preaumably  the 
"free"  carbene,  are  Involved  in  these  reactions. 

Indeed,  we  have  observed  that  the  homologation  of  alkanes  by  ethyl  diazo¬ 
acetate  dramatically  depends  on  the  method  of  decomposition  (photolysis,  thermoly¬ 
sis,  or  catalysis)  of  the  diazo  compound  and  on  the  nature  of  the  rhodium(II) 
counter-ions.  This  is  consistent  with  the  involvement  of  the  previously  proposed 
metal-carbene  Intermediate  . 

On  the  contrary,  several  characteritics  of  the  functionalisation  of  alkanes 
by  diethyl  diazoaalonate  are  almost  independent  on  the  mode  of  decomposition  of 
the  diazo  precursor,  as  well  as  on  the  ligands  of  the  rhodium  catalyst.  This  sug¬ 
gests  a  different  active  species  that  does  not  include  the  metal.  Therefore,  the 
free  carbene  formed  by  dissociation  of  the  metal-carbene  complex  is  a  good  candi¬ 
date  within  the  possible  following  mechanism  : 

L  MaCXY  —  ^  L  M 

I 

iRH 
RCXYH 

L^M  z  Rh(02C-R)^Rh 

CXY  =  CHCOjEt  or  C(C02Et)2 


+  :CXY 

|rh 

RCXYH 


(a)  R.G.  Salomon  and  J.K.  Kochi,  J.  Am.  Chtm,  See.,  95,  J300  (1973);  (b)  A. 
Nakamura,  A.  Koniahi,  R.  Tsujitani,  H.  Kudo,  end  S.  Otsuka,  Ibid,  100,  3A49 
(1978);  (c)  A.J.  Anciaux,  A.J.  Hubert,  A.F.  Noels,  N.  Petiniot,  and  Ph.  Teyssii, 
J.  0*g.  Cfce*.,  45,  695  (1980);  (d)  H.J.  Callot,  F.  Metz,  and  C.  Piechocki,  TcOia- 
htdKOn,  38,  2365  (1982)j  (e)  M.P.  Ooyle,  R.L.  Oorow,  H.E.  Buhro,  J.H.  Griffin, 
H.H.  Tamblyn,  and  M.L.  Trudell,  O^ganomtatUc*,  3,  44  (1984);  (f)  M.P.  Ooyle, 
J.H.  Griffin,  V.  Bagheri,  and  R.L.  Oorow,  Ibid,  3,  53  (1984). 

A.  Oemonceau,  A.F.  Noels,  J.-L.  Costa,  and  A.J.  Hubert,  submitted  for  publica¬ 
tion. 


78 


THE  REACTION  OF  A  RUTHENIUN(II)  OICHLOROCARBENE  COMPLEX  HITH  PYRROLE: 

THE  OIPYRROMETHYLIOENE  LIGAND. 

G.R.  dark,  O.J.  Hodgson,  M.M.P.  Ng,  C.E.F.  Rickard,  H.R.  Roper  and 
L.J.  Viright,  Department  of  Chemistry,  The  University  of  Auckland,  Auckland, 
New  Zealand. 


Metal  bound  electrophilic  dihalocarbene  centres  can.  In  an  Intra¬ 
molecular  reaction,  add  to  the  phenyl  rings  of  -coordinated  PPh^  ligands^. 
In  a  related  Intermolecular  version  of  this  reaction,  the  electrophilic 
carbene  centre  In  RuCl2("Cd2)(C0)(PPhj)2^  has  been  found  to  add  to  the 
aromatic  heterocycle,  pyrrole,  to  form  Rud2C*C(C1)(2-C^H^H)](C0)(PPhj)2(1). 
The  structure  of  this  complex  has  been  determined  by  X-ray  crystallography  and 
noteworthy  features  are  the  long  Cj.j^gj,g-Cl  bond,  the  large  ll“*Ccarbene" 
Cpyrroie  S'***  hydrogen  bonding  of  the  N-H  proton  to  the  aia  metal 
bound  ch loro- ligand. 

Compound  (1)  undergoes  further  reaction  with  pyrrole.  In  the  presence  of 
base,  forming  RuClC-C(i^<yi^)(2-C^H^N)](C0)(PPh3)2.  (2).  Compound  (2)  adds 
HCl  giving  RuCl2C*C{Z-C^H^N)2](C0)(PPhj)2  (3),  while  base  reconverts  (3)  to 
(2).  Compound  (3)  contains  the  novel  dipyrromethylldene  ligand  and  compound 
(2)  has  an  unusual  chelate  ligand  with  both  carbene  and  amido  donor  functions. 
The  X-ray  crystal  structure  of  compound  (2)  and  further  reactions  of  compounds 
(1)  -  (3)  will  be  reported. 

References 

1.  W.R.  Roper,  J.  Organometal.  Chem.,  1986,  300.  167. 
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PHOTOCHEMICAL  REACTIONS  OF  DECACARBONYLOIRHENIUM  WITH  ALLENE 
AND  DERIVATIVES  OF  ALLENE 

Cornelius  G.  Kreiter,  Wolfgang  Michels  und  Udo  Heeb 
Fachbereich  Cheaie  der  Universitdt  Kaiserslautern 
D-67S0  Kaiserslautern,  Bundesrepublik  Deutschland 

Decacarbonyldirheniuo  (I)  reacts  at  low  temperatures  photocheaically  with  mono¬ 
olefins,  dienes  or  trienes  predominantly  under  loss  of  CO  and  oxidative  addition 
of  a  C-H-bond  to  octacarbonyl-u-hydrido-u-i)' = ‘-olef inyl-dirhenium  complexes 
With  cumulated  dienes  like  allene  (Ila) ,  and  its  methylated  deriva^ves  (lib  - 
Ilf),  [Re2(CO)io]  shows  a  totally  different  photoreactivity,  k  wide  variety  of 
mono-  and  dinuclear  rhenium  complexes  are  obtained,  with  allene,  and  hydrocarbon 
ligands,  formed  from  the  allenes  by  H-shift,  dimerization  and  co-oligomerization 
with  CO. 


[Rei(CO)io]  +  C3H4-.(CHj)b  - >  Ilia  -  Xlllf 

I  Ila  -  Ilf 


1.2- propadiene 

1 . 2- b'itadiene 

2. 3- pentadiene 
3-nethyl-l , 2-butadiene 
2-methyl-2, 3-pentadiene 

2 . 4- dimethyl-2 , 3-pentadiene 


(lla)  Ilia,  IVa,  Va,  Via 

(llb)  mb,  IVb 

(lie)  IIIc,  IVc,  VIIc,  Vine 

did)  Illd,  Vlld,  IXd,  Xd,  Xld 

(He)  Ille,  Vile,  Vllle,  IXe,  Xe,  Xlle 

(Ilf)  IXf,  Xf,  Xlllf 


The  types  of  products  depend  on  the  number  and  position  of  the  methyl  substitu¬ 
ents  in  the  allenes.  Eleven  different  types  of  complexes  were  isolated  by  HPL 
chromatography.  With  the  exception  of  Ilf  all  allenes  form  iRea  (CO)i  (p-t)*'-*- 
CsHb-b (CH3)«)]  (Ilia  -  Ille;  n  =  0  -  3)  with  bridging  allene  ligands.  With  Ila  - 
lie  [Rej (C0)9 (u-n’' ‘-CjHb-o (CHj).))  (IVa  -  IVc;  n  =  0,  1,  2)  are  the  common  pro¬ 
ducts.  Allenes  with  two  and  three  methyl  groups  add  hydrogen  and  form  the  simple 
enyl  complexes  [Re  (CO)«  (ti“ -CaHa-o  (CHa )« )  ]  (VIIc  -  Vile;  n  =  2,  3).  In  addition, 
Ild  -  Ilf  show  a  metal  induced  isomerization  to  the  corresponding  conjugated 
dienes  in  [Rea  (CO)  e  (li-n*  •' *-C4  H«-»  (CHa )» )  ]  (IXd  -  IXf;  n  =  1,  2,  3),  and 

[Rea  {C0)s  (u-H)  (u-ii‘  =  »-C4Hj-.  (CHa).)]  (Xd  -  Xf;  n  =  1,  2,  3). 


Unique  products  are  obtained  in  several  cases.  2-Methyl-2, 3-pentadiene  (lie) 
forms  by  1,2-H-shift  a  trimethylated  bridging  propenyliden  ligand,  found  in  the 
carbene  complex  [Rea (CO) t (p-n‘ • * -CHaCCHC (CHa )a ) )  (Xlle).  Only  3-methyl-l, 2-buta¬ 
diene  (lid)  shows  a  co-oligomerization  with  CO  to  2, 5-di-i-propenylcyclopentano- 
ne.  The  cyclopentanone  is  coordinated  in  its  enol  form  as  a  4-electron  donor  by 
a  CC-double  bond  and  the  oxygen  to  the  I (CO)9Rea (CO)a I  fragment  in  Xld.  The  per- 
methylated  allene  Ilf  forms  tricarbonyl-n’-2,4-dimethyl-2,4-pentadien-l-yl- 
rhenium  (Xlllf) . 


Three  types  of  complexes  with  allene  dimeres  as  ligands  were  isolated.  Allene 
(Ila)  yields  a  IRea(C0)«|  complex  with  tetrametbyleneethane  (Va)  and  a 
IRea(C0)7l  complex  with  vinyltrimethylenemetbane  (Via)  as  bridging  ligands.  lie 
and  He  form  IRea(C0)Tl  complexes  with  n' '  * '  ‘ * *1 , 5-hexadien-2, 5-diyl  and  CO 
bridges . 

la)  R.  I.  rraozrab  uatf  c.  C.  Kr*itar.  7.  Nstarfaracb..  37ft  (1912)  lOSi:  b)  R.  R. 
Franzrab  yad  C.  G.  Rr altar.  /■  Oraanaaatyl.  cbaa..  lab  (19131  ia9;  c)  R.  R 
FrwR/rtb  aad  C.  G.  Rrallar.  7.  Hwlyiforacb..  3bb  (19Ma>  Ul;  d)  C.  G.  RrHltvi.  a 
■  Irani rab.  w  Micbala  und  U.  Ucbybarl.  7.  Naiyrtarirb..  40ft  (I9a9>  liaa.  a)  <. 
6.  Rraitar.  R.  R.  Iraaxrtb  and  tv.  s.  &baldrl<i(.  7.  Ndturtarach..  4lft  (I90b)  90a. 


Water  Oxidative  Addition  to  Pd(0)  Phosphine  Complexes  in  the 
Presence  ot  Lewis  Bases. 


Piero  Leoni t  Souol»  Norm^le  Superiore,  Piazza  dei  Cavaiieri  7, 
56100  Pisa,  Italy, 

Cristina  01  Busno,  and  Marco  Pasquali,  Dipartimento  di  Cbimica 
e  Cbimica  Induatriale,  Via  Riaorgimento  35,  56100  Pisa,  Italy. 

Hydrldo-hydroxy  complexes  derived  front  water  oxidative  addition 
to  transition  metals  are  supposed  to  be  intermediates  in  water 
activation.  Late-transition  metal  complexes  tend  to 
form  unstable  metal  hydrido-hydroxy  derivatives  (e.g. 
Pt(H) (OH) (PRj )i )> t  and  only  recently  a  full  characterization  of 
a  stable  hydrido-hydroxy  iridium  complex  has  been  reported* . 

We  report  here  the  preparation  and  characterization  of  a  Pd(II) 
phosphine  complex  derived  from  oxidative  addition  of  water  in 
the  presence  of  Lewis  acids. 

Pd(PCyi )j  (Cy  =  cyclohexyl)  reacts  in  toluene  solution  with 
water  in  the  presence  of  a  stoichiometric  amount  of 
BFfEt*0  yielding  the  colourless  insoluble  complex 
[Pd(H)  (OH) (PCyi )> ]■  BF« .  This  compound,  which  can  be  handled  at 
room  temperature  for  some  hours  both  in  the  solid  state  and  in 
solution  without  noticeable  decomposition,  has  been  fully 
characterized  by  analytical  and  spectroscopic  data. 
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‘’Fe  MC5SSBAUER  AND  ®'P  NMR  SPECTROSCOPIC  CHARACTERIZATION  OF 
Fe(CO),L'L*  COMPLEXES  (  L* ,  L‘  =  PHOSPHITE  OR  PHOSPHINE) 
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Applied  Chemistry,  Keio  University,  3-14-1  Hiyoshi,  Kohoku-ku, 
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A  variety  of  mixed  ligand  complexes  of  the  type  Fe(CO)3L'L* 
(  L'  =  triphenylphosphine  or  triphenylphosphite  and  L*  =  phosphine 
or  phosphite)  have  been  synthesized  by  the  stepwise  reactions  of 
phosphine  and  phosphite  with  iron  dodecacarbonyl .  These  mixed 
ligand  complexes  provide  a  good  opportunity  to  study  the  Fe-P  bond 
by  *''Fe  Mdssbauer  and  **P  NMR  spectroscopy.  All  the  ^’Fe 
Mossbauer  spectra  of  trans-Fe (CO) jL'L*  gave  a  quadrupole-splitting 
doublet  typical  of  the  disubstituted  iron  carbonyls  in  trigonal 
bipyramidal  symmetry.  The  isomer  shift  and  the  quadrupole 
splitting  fall  into  the  range  characteristic  of  disubstituted  iron 
carbonyls  with  Djh  symmetry.  A  linear  correlation  with  a  positive 
slope  was  found  between  the  quadrupole  splittings  and  the  isomer 
shifts.  This  linear  correlation  indicates  that  the  iron-to- 
phosphorus  a  -donation  is  offset  by  the  phosphorus-to-iron  n  -back 
donation.  The  ’‘P{‘H}  NMR  spectra  of  trans-Fe (CO) , L' L*  complexes 
gave  a  couple  of  doublfets  assignable  to  the  coordinated  phosphite 
and/or  the  coordinated  phosphine.  As  expected,  the  doublet  of  the 
phosphite-coordinated  site  was  observed  at  the  downfield  compared 
with  that  of  the  phosphine-coordinated  site.  The  change  in  the 
chemical  shift  upon  coordination  of  the  phosphine  and  phosphite 
ligand,  i.e.  the  coordination  shift  is  associated  with  the 
Mossbauer  isomer  shifts.  This  suggests  that  the  iron-to-phosphorus 
n  -back  donation  plays  an  important  role  in  the  formation  of  the 
Fe-P  bond.  A  larger  coupling  constant  of  •J(P,P)  was  observed  for 
trans-Fe (CO) 3 L‘ L’  (L'  =  triphenylphosphite  and  L’  =  phosphines), 
while  a  smaller  coupling  constant  was  found  for  trans-Fe (CO) ,L' L’ 
(both  L'  and  L*  =  phosphines  or  phosphites)  .  The  relatively  large 
coupling  constant  due  to  ’J(P,P)  means  that  there  exists  a  strong 
interaction  between  trans  phosphorus  ligands  through  the  P-Fe-P 
bond.  The  *J(P,P)  coupling  constant  reflects  the  bond  strength 
between  Fe-P  and  the  Mdssbauer  isomer  shift  is  also  a  measure  of 
the  strength  of  the  Fe-P  bond.  In  view  of  this  feature  a 
correlation  between  these  spectroscopic  parameters  will  be 
discussed  for  trans-Fe (CO) ,L' L*  complexes. 
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OrganoMtallle  dmiatry  of  Cbalatlng  Ogcygan  Ligaada 
Coordination  and  Catalysis. 
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We  have  recently  reported  that  anionic  complexes  of  the  type  L* 

>  [CpMIP (0)R3 la ]~  (Cp  =  CsHs,  CsMes ,  M  »  Co,  Rh)  react  as  tris- 
chelating  oxygen  ligands  with  a  large  variety  of  netal  ions  to  form 
stable  2:1  and  1:1  complexes,  e.g.  [ML* ]'»**>*,  =  Ti  -  Zn, 

LZrCla  ,  LMoiOCla,  LaWxOs  ,  and  tLRhCla  ]- .‘ •  *  The  ligand  field  spec¬ 
tra  of  the  transition  netal  complexes  [MLz ]  (where  the  netal  ion  M 
is  octahedrally  coordinated  by  six  P=0  oxygen  donor  centers)  allow 
an  unequivocal  determination  of  the  electronic  properties  of  the 
ligands  L* :  they  are  very  weak  and  hard  oxygen  ligands ,  comparable 
to  fluoride  and  oxide  in  their  ligand  field  strength  and  about  as 
hard  as  water. ‘  We  where  therefore  surprised  to  see  that  most  of 
the  organonetallic  complexes^  containing  oxygen  tripod  ligands  of 
the  type  L* ,  e.g.  the  molybdenum  and  tungsten  compounds  IiM(C0)3H, 
LM(C0)2  (n*-C(0)R)  ,  LM{wCPh)  (CO)*  ,  L*M*(CO)<  (/f«M)  ,  and  others  like 

L(Mn(C0)3,  LRu(C0)*Cl,  L*Ru*(C0>*  iRu-Ru) .  LRh(M-CO)3RhL  (Rh-Rh) , 
LRh(CaH«)i,  LCu(CO),  LCu(PhC»CPh)  are  very  stable. 

In  order  to  prepare  more  reactive  organonetallic  derivatives  two 
routes  have  been  envisaged:  functionalization  of  the  ligands  L* 
with  the  aim  of  introducing  additional  labile  coordination  sites  or 
the  substitution  of  a  labile  chloride  donor  site  for  one  of  the 
strongly  coordinating  P>0  oxygen  donor  centers.  An  example  for  the 
latter  possibility  is  the  anionic  complex  [ (Ce Me« ) RuCl I P (0) R* I  * ]" , 

R  -  OCH3 ,  which  has  been  shown  to  act  as  a  ligand  with  an  0,0, Ci 
donor  set.* 

Several  of  the  chelating  oxygen  ligands  have  successfully  been 
used  as  components  in  catalysts  for  the  cyclotrinerisation  of 
acetylenes  and  hydrofornylation  or  hydrogenation  of  olefins. 

1  W.  Kliui,  W.  Eberspach,  P.  GQtlich,  Inorg.  Chem.  1987,  26,  3977; 
W.  Kiaui,  H.  Otto,  W.  Eberspach,  E.  Buchholz,  Chem.  Ber.  1982, 
115,  1922. 

2  W.  KlAui,  A.  Muller.  W.  Eberspach,  R.  Boese,  I.  Goldberg, 

J.  Am.  Chem.  Soc.  1987,  109,  164. 

3  W.  KlAui,  H.  Hamers,  J.  Organomet.  Chem.,  in  pri.-.t; 

W.KlSui,  B. Lenders,  B. Ressner,  K.Evertz,  Organometallics , 
accepted  for  publication;  W.  Kl&ui,  A.  MOller,  Organometallics 
1987,  6,  1824;  M.  Scotti,  M.  Valderrama,  S.  Rojas,  W.  KlSui, 

J.  Organomet.  Chem.  1986,  301,  369,  and  references  cited  therein. 
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REDOX  CHEMISTRY  OF  DIPHOSPHAZANE  LIGAND  BRIDGED  DERIVATIVES  OF 
DIRUTHENIUM  NONACARBONYL 

Dennis  W.  Engel  and  Edgar  C.  Horsfield,  Department  of  Physics, 
University  of  Durban-Westville,  Private  Bag  XS4001.  Durban  4000, 
Republic  of  South  Africa. 
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Sundermeyer,  U.N./C.S.l.R.  Research  Unit  of  Metal  Cluster  Chemistry 
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Reaction  of  [Ru,  (y-CO)  (CO)i.{m- (RO),  PN(Et)P(0R), },  ]  (R  «  Me  or  Pr^), 
electron-rich  derivatives  of  [Ru, (CO)*]  with  compounds  or  salts 
of  Cud),  Aud)  or  HgClI)  gives  cationic  products  in  which  the 
Group  IB  or  Group  III  metal  substrate  is  co-ordinated  either 
terminally  as  in  [Ru,  (HgCl) (COIsCm- (RO),PN(Et)P(OR), }, D*,  or  in  the 
bridging  mode  as  in  [Ru,  (u-AuCPPh,  )  )  (p-CO)  (CO)  *  (li- (RO)  j  PN(Et)P- 
(OR),),]  ,  the  structure  of  the  latter  being  established  X-ray 
crystallographically.  Treatment  of  [Ru,  (p-CO)  (CO)i,{p-(MeO)jPN(Et) 
P(OMe),}i]  d)  with  AgCI)  salts  leads  to  products  whose  nature 
depends  on  the  ligand  co-ordinated  to  the  silver.  For  instance, 
reaction  of  d)  with  an  equimolar  amount  of  AgSbF*  in  weakly  co¬ 
ordinating  oxygen-donor  solvents  such  as  acetone  or  THF  leads  to 
the  formation  of  a  half-molar  amount  of  [Ru, (CO) * (solvent) {p- (MeO), 
PN(Et)P(OMe)j }, ]» +  (2)  and  the  precipitation  of  elemental  silver. 

On  the  other  hand  reaction  of  d)  with  AgSbF*  in  MeCN  or  with 
[Ag(pyridine)4]SbF6  in  THF,  gives  [Ru, {p-Ag (L) } (p-CO) (CO) * {p- (MeO), 
PN(Et)P(0Me), } J*  (L  »  MeCN  or  C5H5N).  Solid  [Ru,{p-Ag(MeCN)}(p- 
CO)  (CO)i,{p-(MeO),PN(Et)P(OMe)j},3[SbFs]  degrades  under  vacuum  to 
the  one-electron  oxidised  product  [Ru, (p-CO) (C0)4{p- (MeO),PN(Et)P- 
(OMe), }, ICSbF*]  (3,  SbFs),  elemental  silver  and  acetonitrile;  (2) 
rapidly  disproportionates  in  solution  to  give  d)  and  (2)  an 
observation  which  is  confirmed  by  cyclic  voltammetric  studies  of 
the  electrochemical  oxidation  of  d)  in  acetone  and  benzonitrile. 
Thus  the  one-electron  oxidation  of  d)  by  certain  silver  salts  to 
give  (3)  is  shown  to  proceed  via  an  inner-sphere  mechanism.  The 
usefulness  of  the  dicaticnic  solvento  species  (2)  as  a  precurso’- 
for  the  synthesis  of  diruthenium  compounds  is  demonstrated  by  its 
facile  reaction  with  neutral_e.,c.  L  =  CO  and  RNC,  and  anionic  e.g. 
X"  =  H“,  CN" ,  OMe"  and  MeCO, " ,  nucleophiles  to  give  [Ru,(C0)5L{p- 
(MeO),PN(Et)P(OMe)j },]»♦  and  [Ru, (CO) sH p- (MeO) , PN (Et)P (OMe), }, ]+ 
and/or  [Ru, (p-X) (CO) 4 ( P- (MeO), PN(Et) P(0Me ) , },]+. 


84 
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HIITHKiaUII(II)  OOMPUCXKS  WITH  1.2-BIS(DlCyCL0HEXnfB0SPHIN0)RHMIE 

Antonio  Nessettl,  Alosundro  0«1  Zotto  and  Plarlulcl  Rigo.  latltuto  di  Chlmica, 
UniversitA  dl  Udine,  vlale  On^eria  43,  1-33100  Udine,  Italy 

Ruthenlum(II)  forma  atx-coordlnate  complexes  of  the  type  RuX2(P-P)2 
(X=halogenide)  with  some  dlphosphine  ligands  [P-P  =  R^P-iCH^)  -PH^i  n*  1,  2,  3; 
R^Me,  Et,  Ph].'*'  However,  with  the  ligands  which  form  slx-membered  chelate  rings 
(n=3,  R=Ph),  also  the  five-coordinate  cations  [RuXCP-P)^]  have  been  obtained. 
We  now  find  that  analogous  five-coordinate  complexes  can  be  prepared  eU.so  with 
ligands  forming  f Ive-membered  chelate  rings ,  If  the  R  substituents  at  the 
phosphorus  atoms  are  the  bulky  cyclohexyl  groups.  The  five-coordinate  complexes 
[RuX(deype)2]BPh^  [dcypesl,2-bls(dicyelohexylphosphlno)ethane;  Xa^Cl,  Br,  I], 
formed  by  reacting  dcype  with  RuX.(DMSO)^  and  an  excess  of  NaBPh^  in  ethanol, 
are  fluxlonal  at  room  teoqperature  on  the  NMR  time  scale,  and  show  at  low 
temperature  a  spectral  pattern  idiich  suggests  a  trlgonal-bipyramldal  structure. 

Since  there  is  evidence  from  both  theoretical  studies  and  solid  state 
analyses  that  five-coordinate  d  complexes  prefer  the  square-pyramidal  geometry 
over  the  isomeric  trigonal-bipyramidal  form,  the  molecular  structure  of 
[  RuCl( dcype >21  PFg  has  been  determined  by  X-ray  dlffractometry.  The  complex  is 
based  on  the  TBP  geometry  with  two  P  atoms  at  the  axial  positions  and  two  P 
atoms  and  the  chloride  in  the  equatorial  plane.  Distortions  from  the  idetUlzed 
geometry  can  be  attributed  both  to  the  bite  of  the  diphosphine  ligands  and  to 
the  steric  requirements  of  the  cyclohexyl  groups. 

According  to  their  coordinatively  unsaturated  nature,  the  complexes 
[RuX(dcype)  ]  readily  add  carbon  monoxide  to  yield  trans-[RuX(CO) (dcype)^]^, 
and  their  dissolution  in  a  coordinating  solvent  such  as  acetonitrile  occurs 
with  the  formation  of  the  six-coordinate  adducts  trans-[RuX(CHgCN)(dcype)2]*. 
Consistently  with  the  trans-structure,  the  P  NMR  spectra  of  both  carbonyl  and 
acetonitrile  six-coordinate  derivatives  show  a  single  sharp  signal  at  room 
temperature.  However,  when  the  temperature  is  lowered,  the  singlet  broadens, 
and  at  143  K  gives  rise  to  a  conqjlex  pattern  which  is  consistent  with  an  AA'BC 
spin  system.  These  NMR  results  have  been  explained  in  terms  of  the  steric 
crowding  of  the  cyclohexyl  groups  which  interact  in  such  a  weiy  to  destroy  the 
symmetry  of  the  six-coordinate  molecule,  with  the  ligand  motions  sufficiently 
restricted  that  the  reduction  of  symmetry  is  mantained  in  the  NMR  time  scale. 

These  results  show  that  the  chemistry  of  both  six-  and  five-coordinate 
derivatives  of  ruthenlum(II)  with  dcype  is  largely  determined  by  the  bulkiness 
of  the  diphosphine  ligand. 
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MAIN  GROUP  METALLOCENES  -  RECENT  DEVELOPMENTS 
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ir-Complexadoa  has  become  an  interesting  tool  in  main-group  chemistry,  as  documented  by 
many  mainly  recent  examples  [1,2].  The  central  atoms  in  the  resulting  compounds  are  charac¬ 
terized  by  low  oxidation  states  and  high  coordination  numbers.  Here,  some  new  results  con¬ 
cerning  synthesis,  structure,  bonding,  and  reactivity  of  x-cyclopentadienyl  species  are  re¬ 
ported. 

With  trimethylsilylated  cyclopentadienyl  ligands,  hitherto  unknown  structures  are  verified  in 
group  1  and  group  2  chemistry  (see  I,  n  and  HI). 


The  pentamethylcyclopentadienyl  ligand  stabilizes  cationic  species  of  type  IV  in  boron 
chemistry;  in  group  14,  jr-complexes  of  type  V  -  VUI  have  been  realized. 


T 


a.  Br,  I.  CsM«5, 
Ue9lt)4.  NU«2 

12 


EI-a.OfcSli.Pb  R  -  C(aM«3)j.CH(S»1.3)j.  N(SM*3)2  Hd 


2  2[  SS  vnT 


Spedal  emphasis  will  be  given  to  the  synthesis  and  structure  of  decamethylsilicocene, 
(Me5C5)2Si:,  the  first  silicon(II)  compound  stable  under  ordinary  conditions.  The  chemistry 
of  this  x-complex  differs  importantly  from  that  of  the  heavier  homologues. 

[1]  P.  Jutzi,  Adv.OrganometaLChenL  26  (1986),  217 

[2]  H.  Schmidbaur,  Angew.Chem.  97  (1985)  8v3 
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SYNTHESIS,  CHARACTERIZATION  AND  ANTITUMOUR  ACTIVITY  OF 
“PARATIN”,  AN  ORGANOT1N(rO  ANALOG  OF  “PARAPLATTN” 
(“CARBOPIATOT),  AND  OF  SOME  RELATED  COMPOUNDS 

Marcel  Gtelen®*.  Muriel  M§lotte®,  and  Rudolph  Willem* 

®Universit6  Libre  de  Bruxelles.  Faculte  des  Sciences,  Av.  F.D.  Roosevelt,  50 
B  -  1050  Bruxelles  -  Belgium 

*Vrije  Universiteit  Brussel,  Polytechnische  School,  Pleinlaan,  2 
B  -  1050  Brussel  -  Belgium 

The  antitumor  activity  of  “paraplatin’,  (1)  was  found  superior  to  that  of  “cis-platin”,  cis- 
Cl2R{NH3)2,  in  two  xenograft  systems,  colon  CX-1  xenograft  and  epidermoid  carcinoma  P-246 
xenograft,  and  also  against  PC  6A  plasmacytoma''’. 


(I) 


HaCCHgCHjCHa-^  CHaCHgCHgCHa 
(") 


Because  many  diorganotin  compounds  exhibit  some  antitumor  activity®,  we  have  prepared 
in  high  yield  "paratin",  (II),  an  analog  of  paraplatin,  and  also  some  other  related  di-n-bu1y(tin(IV) 
derivatives,  (III). 


FT 


R" 


COOH 


COOH 


f^SnO 


R.  CO-O 
R  /  \ 


X  > 

R”^  CO-O 


SnR,  (III) 


Their  spectroscopic  properties  (’H,  NMR,  Mossbauer,  IR,  and  mass  spectrometry),  used 
to  characterize  them,  will  be  discussed,  together  with  the  results  of  the  in  vitro  and  in  vivo 
screening. 

(1)  Paraplatin  (Carboplatin),  Compendium  of  Recent  Data,  Bristol-Myers.  NY,  NY  10154 
(1987) 

(2)  A.J.  Crowe,  The  Antitumour  Activity  of  Tin  Compounds,  Chapter  3  of  "Meta.'-Based 
Antitumour  Drugs",  pp.  103-150,  Ed.  M.  Gielen,  Freund  Publishing  House,  1988 
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PENTACOORDINATE  SILICON  SPECIES  :  SYNTHESIS  AND  REACTIVITY 
OF  NOVEL  HYDRIDOALKOXOSILICATES 


B.  Becker,  R.  Corrlu,  C.  Guferln.  B.  Henner  and  Q.  Wang 


UA  C.N.R.S.  N*  1097 

Institut  de  Chimie  Pine  -  IfeiversitA  des  Sciences  et  Techniques 
du  Languedoc  -  Place  Eugene  Bataillon  -  3^060  Montpellier-cAdex  (France) 


Pentacoordinate  hydridosilicates  have  been  assumed  as  active  hydride 
species  of  reduction  of  carbonyl  compounds  with  hydridosilanes  promoted  by 
fluoride  or  alkoxide  ions. 

We  have  now  prepared  several  pentacovalent  hydridoalkoxosilicate  anions 
for  the  first  time.  For  instance,  reaction  of  potassium  alkoxide  with  triethoxy- 
silane  yielded  quantitatively  the  potassium  salt  of  the  hydrldotrlethoxoslllcate , 
1,  as  a  white  powder  : 


THF 

HSKOEt)^  +  EtOK  - rHSi(OEt)^]'  K 

1 


We  examined  their  chemical  behaviors  : 

-  Reactions  of  1  with  aldehydes  and  ketones  proceed  smoothly  in 
THF  at  0*C  or  r.t.  to  afford  the  alcohol  in  high  yields  after  hydrolysis. 

-  Nucleophilic  displacement  reactions  (Nu  »  RMgX,  ROH,  H2O)  cm  be 

performed . 

-  Interestingly,  reduction  is  observed  in  the  reactions  of  1  with 

alkyl  halides. 

The  above  data  will  be  discussed  and  compared  to  those  obtained  with  the 
corresponding  neutral  tetravalent  species. 


88 


THE  CDNGUGATIVE  ABILITY  OF  PHOSPHOROUS  AND  ARSENIC, 

A  UPS  STUDY 

L^szlb  Nyuiaszi,  Tamds  Veszpr^mi,  Tibor  Pasinszky,  G^bor  Csonka, 
Jbzsef  R6ffv.  Department  of  Inorganic  Chemistry,  Technical  Uni¬ 
versity  of  Budapest,  H-1521  Budapest,  HUNGARY 

J.  Heinlcke,  Chemistry  Section,  Martin-Luther  University, 

402  Halle,  Weinbergweg  1£,  60R 


The  conjugative  ability  of  phosphorous  and  arsenic  is  gene¬ 
rally  thought  to  be  similar  to  that  of  nitrogen.  In  the  latter 
case  conjugation  with  a  %  system  can  be  attained  by  two  diffe¬ 
rent  ways.  One  of  them  is  that  nitrogen  takes  part  in  double  'K 
bonds  as  the  case  is  in  imines,  piridine  etc.,  while  the  other 
possibility  is  the  conjugation  of  the  nitrogen  lone  pair  with  the 
TC  system  as  in  aniline,  pyrrole  etc. 

Our  photoelectron  spectroscopic  investigations  on  aniline  ana¬ 
logues  showed  small  interaction  between  the  X.  system  and  the 
phosphorous  or  arsenic  lone  pair.  Similar  conclusion  could  be 
drawn  by  investigating  the  3-substituted  1 , 3-benzazaarsole  (I) 
system . 


The  1-substituted  1,3-benzazaarsole  system  (II),  however, 
shows  a  large  conjugation  of  the  arsenic-carbon  double  bond  and 
the  X  system,  similarly  to  the  compounds  of  type  III. 


The  authors  thank  for  the  financial  support  of  National 
Scientific  Research  Foundation  of  Hungary  (Nr.  487/86). 


OOU)  atVSR  .H.M20LR  DERIVATIVES  HAVIRD  HETAL-CARBOR  ROHD®, 
p ,  pnnatii  A.  Burinit  B.P.  Pietroni 
ffip„«A.n«  s<  S=..n» 

B.Bovio 

D,p.P«..rto  .1  CA.A1P.  0.~AA...  Uni..^«<A.  S’**” 


Ulb  IV*,b 

(X-r»y  cry*t*l  structurt) 


A)  MfjSCuBp  <R  »  M*  or  PhCH2> 

B)  MfjSAgNOg  <B  •  PhCHj) 

C)  t-  BugPAuCl  <R  •  PhCHj) 

D)  PhgPAuCl  or  MfgSAuCl  (R  ■  Me  or  PhCHj) 
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STRUCTURE  REFINEMENT  OF  METHYL  POTASSIUM 
PREPARATION  OF  KCHs-ds  AND  NEUTRON  DIFFRACTION  STUDY 

AT  1.35  AND  290  K 


Erwin  Weiss,  rhomas  Lambertsen,  Bernd  Schubert 

Institut  fur  Anorgani'sche  und  Angewandte  Chemie  dor  Univertita  . 
Hamburg,  Martin-Luthei — King-Plats  6,  D-2000  Hamburg  IS. 

Jeremy  Cockroft,  Institut  Max  von  Laue-Paui  Langevin,  B.P  ISox, 
F-Sa042  Grenoble  Cedex. 


The  crystal  structure  of  methyl  potassium  has  been  refined  oy 
neutron  diffraction  at  1.35  and  2ho  K  using  powder  samples  of 
KCOs .  Slightly  distorted  pyramidal  methyl  ions  oT  symmetry  were 
found  with  bond  angles  analogous  to  NHj .  In  the  crystal  each 
carbanion  is  coordinated  by  six  K  ions  with  a  t r igona  1 -p r i sm  1 1 ic 
ai  ray  and  the  methyl  ions  have  alternating  oj'ientations .  in  ortho¬ 
rhombic  unit  ceil  (Pmcn,  ai419.S0(5),  bi729.98(3J,  c -3  1  5 . ’2 ( o  ipm . 
Z=4)  has  now  been  found  as  compared  to  the  smaller  hexagonal  cell 
(.2=2  1  detected  previously  by  X-ray  methods  ,jnd  without  preciie 

location  of  the  H  atoms.  The  preparation  of  KCD;  and  LiCl.'t  is 
descr  ibed  together  with  IR  data  of  KCDj  . 


[1]  E.  Weii 


,s  and  G.  Sauermann,  Chenn.eei 


1  12 


■.  i9  70 


► 
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On  the  Structure  and  Bonding  in  Cyclopentadienyl 
Compounds  of  In(I)  and  TI(I). 


Richard  Blom  and  Knut  Faegri,  Jr. 

Department  of  Chemistry,  University  of  Oslo,  P.b.  1033  Blindern,  N-0315  Oslo  3,  Norway. 

In  the  solid  state  both  In(C5H5)  and  TI(C5H5)  exhibit  polymeric  zig-zag  chain  structures,  where 
the  metal  atoms  arc  pentahapto  bonded  to  two  bridging  cyclopentadienyl  rings  with  linear  metal¬ 
ring  centroid-metal  fiagments  and  ring  centtoid-metal-ring  centroid  angles  of  approxemately 
1 37°.  ■  The  introduction  of  bulky  groups  on  the  cyclopentadienyl  tings  increase  the  steric 
repulsions  between  the  chains,  which  in  the  case  of  InCCsMes)  leads  to  a  solid  state  structure 
where  six  Indium  atoms  form  an  octahedral  cluster  with  each  pentamethylcyclopentadienyl  ring 
pentahapto  bonded  to  only  one  Indium  atom,  [In(C5Me5)]5.^  In  the  three  cyclopentadienyl 
indium  structures  that  have  been  reported,the  direct  In-In  distances  are  all  in  the  range  394-399 
pm,  indicating  that  these  interacdons  are  the  determining  factors  for  how  the  total  strucnires  njm 
out.The  strucmrai  consequenses  when  sterically  bulky  groups  are  introduced  on  the  ring  are  less 
for  the  Thallium  analouge;  Tl(C5Me5)  can  still  maintain  the  zig-zag  chain  structure.^  The 
structural  differences  between  the  indium  and  thallium  analogues  in  the  solid  state  seem  to  be  a 
consequence  of  decreased  metal-metal  bonding  capability  when  going  down  group  13. In  the 
cyclopentadienyl-thalUum  compounds  the  Tl—Tl  interactions  are  weaker,  so  when  the 
substituents  on  the  cyclopentadienyl  ring  are  bulkier  the  zig-zag  structures  can  still  be  maintaind 
by  loosen  up  the  interchain  Tl  -Tl  interactions. 

In  the  gas  phase  both  In(C5H5)  and  TlCCsHs)  form  monomeric  units  with  open-faced  half 
sandwich  structures  of  symmetry.^  The  gas  phase  structure  of  In(C5Me5)  is  similar  to  the 
non  methylated  compound;  the  only  difference  being  a  shortening  of  the  In-C  bond  distance  by 
approxemately  ?pra;  r(In-C)=  259.2(4)  and261.9(5)pm  in  In(C5Me5)  and  InCCsHs) 
respectively.  The  same  decrease  of  the  metal-carbon  bond  distance  has  be^n  observed  for  the 
thallium  analogues.  Ab  initio  calculations  on  InfCsHs)  and  In(C5Me5)  indicate  that  the  shortening 
of  the  metal-carbon  bond  is  a  consequence  of  the  polarisation  of  negative  charge  on  the  ring 
towards  the  methyl  groups. 


*  E.  Frasson,  F.  Menegus  and  C.  Panaitoni,  Nature.  199(1963)  1087.  O.  T.  Beachley,  Jr.,  J.  C.  Pazik,  T.  E. 

Classman,  M.  R.  Churtchill,  J.  C.  Feuinger  and  R.  Blom,  Organomeiallics,  in  press. 

^  O.  T.  Beachley,  Jr.,  M.  R.  Churchill,  J.  C.  Fettinger,  J.  C.  Pazik  and  L.  Victoriano,  J.  Am.  Chem.  Soc., 
108(1986)  4666;  O.  T.  Beachley,  Jr..  R.  Blom,  M.  R.  Churchill,  K.  Faegri,  Jr.,  J.  C.  Fetiingcr,  J.  C. 

Pazik  and  L.  Victoriano,  Organomeiallics,  in  press. 

^  H.  Werner,  H.  Otto  and  J.  Kraus,  J.  Organomei.  Chem.,  315(1986)  C57. 

S.  Shibata,  L.  S.  Banell  and  R.  M,  Gavin,  Jr.,  J.  Chem.  Fhys..  41(1964)  717;  J.  K.  Tyler,  A.  P.  Cox  and  J. 
Sheridan,  Nature,  183(1959)  1182. 


NEW  METHODS  FOR  GENERATING  VOLATILE  ORGANOMETALLIC  SPECIES  FOR 
ANALYSIS  FROM  THE  ENVIRONMENT 

J.R.  Ashby,  S.  Clark  and  P.J.  Craig 

School  of  Chemistry,  Leicester  Polytechnic, 

P.O.  Box  141,  Leicester.  LIU  9BH.  U.K. 


Numerous  orf^anometallic  species  are  found  in  the  natural  environment^.  Some 
of  these  arise  from  the  use  of  various  commercial  products  (e.g.  af^rlcultural 
chemicals,  hlocides,  etc.)  and  some  are  formed  in  the  environment  (e.c.  various 
methyl  metal  species).  In  the  aqueous  natural  environment,  these  compounds 
are  usually  bound  by  naturally  occurring  proteinaceous  ligands  (via  S,  N  or  0 
atoms)  in  suspended  or  bottom  sedimentary  material.  Analysis  of  these  bound 
organometalllcs  (e.g.  CH3Hg'*',  (nC^Hq)3Sn''’,  (CH3)2AsOOH,  etc.)  is  made  more 
difficult  by  their  low  concentrations  and  also  hy  the  need  for  extraction  and 
removal  of  the  organometalllc  from  the  environmental  matrix  prior  to  determi¬ 
nation.  In  most  cases,  complete  removal  from  the  matrix  for  analysis  does  not 
occur;  sometimes  extraction  is  not  only  incomplete  but  it  is  also  not  very 
reproducible.  A  common  procedure  is  to  remove  the  non-volatile  and  relatively 
Intractlble  organometalllc  from  the  environmental  matrix  by  a  derlvatlzation 
technique  that  produces  a  volatile  product  retaining  the  organometalllc 
features  of  the  analyte  (e.g.  conversion  of  complexed  (nC4Hq)3Sn  to  (nC/,[lq)3- 
SnH;  conversion  of  (CH3)3Ph  derivatives  to  (CH3)3PhC2H5) . 

Several  techniques  are  described  in  this  paper  for  the  extraction  of  various 
volatile  hydride  or  ethyl  derivatives  of  the  following:  R3Sn'*’,  R2Sn2‘'',  RSn^'*', 
(CH3)2As'*’,  CH3As^'^,  (CH3)3Pb'*',  inorganic  tin,  lead,  antimony  and  arsenic  com¬ 
pounds.  Some  techniques  were  applied  to  environmental  aqueous  solutions  and 
some  to  complexes  in  sediment  matrices.  The  techniques  described  Involve  a 
generation  of  Che  liydride  or  ethyl  species  on  or  off  Che  column  of  a  chromato¬ 
graph  and  also  Include  a  convenient,  one-step,  non-Crignard  process  for 
generating  ethyl  derivatives  for  the  analysis  of  organometalllc  derivatives 
from  solution  or  sedlraents^"^.  In  the  process  for  the  extraction  of  organotln 
compounds  from  sediments,  the  analyte  is  extracted  from  acid  solution  hy  a 
tropolone/CH2Cl2  solution.  After  concentration  and  re-solution  In  ethanol, 
ethyl  derivatives  were  generated  hy  addition  of  a  NaBECq  solution  and  the 
R3SnC2H5/ethanol  solution  was  analysed  by  CC  AA  or  CC  MS. 


References 

1.  See  for  example  "Organometalllc  Compounds  In  the  Environment",  (P.J. 
Craig,  Ed.),  Longman  19ft6. 

2.  S.  Clark  and  P.J.  Craig,  Appl .Organomet al 1 1 c  Them.,  2,  33,  19RR. 

3.  J.  Ashby,  S.  Clark  and  P.J.  Craig,  Science  of  the  Total  Environment, 
submitted  1988. 

4.  S.  Clark,  .I.R.  Ashby  and  P.J.  Craig  Analyst,  112,  17R1  1987. 


93 


BORON-CARBON  PI -BONDING  IN  THE  FORMATION  AND  REACTIONS  OF 
BORACYCLOPROPENES  AND  BORACYCLOPENTADIENES 


John  J.  Eisch  and  Babak  Shafii,  Department  of  Chemistry,  State 
University  of  New  York,  Binghamton,  New  York  13901  U.S.A. 


The  question  of  the  extent  and  chemical  consequences  of  boron- 
carbon  £i-bonding  in  boracyclopolyenes  has  received  considerable 
attention  over  the  last  25  years  [1].  However,  only  relatively 
recently  have  the  unambiguous  syntheses  of  the  boracyclopropene 
(borirene)  ring  [2]  and  the  boracyclopentadiene  (borole)  ring  [3] 
been  achieved. 


I  II 


In  this  report  we  describe  our  investigation  of  the  di-pi- 
methane-like  photorearrangement  of  diary 1 (arylethynyl) boranes  (III), 
which  can  lead  to  I  or  which  in  the  presence  of  a  diary lacetylene 
(IV)  can  effect  the  capture  of  a  zwitterionic  intermediate  and 
thereby  the  generation  of  II.  As  an  alternative  approach  to  I, 
the  photogeneration  of  oarbene-like  boron(I)  intermediates  and 
their  capture  by  IV  will  be  discussed. 

The  £i-electron  delocalization  and  the  question  of  Hiickel 
aromaticity  in  the  borirene  and  borole  systems  will  be  assessed 
on  the  basis  of  the  following  criteria;  1)  spectral  properties 
of  I  and  II,  as  well  as  their  complexes  with  Lewis  bases; 

2)  X-ray  crystallographic  data  on  B-C  and  C-C  bond  distances; 

3)  chemical  reactivity  of  the  boron-carbon  rings;  and  4)  suggestive 
results  of  Extended  HiJckel  Molecular  Orbital  calculations  (4). 


1.  J.J.  Eisch,  in  "Advances  in  Organometal  1  ic  Chemistry,"  R.  West 
and  F.G.A.  Stone,  Ed.,  Vol.  XVI,  Academic  Press,  New  York, 
1977,  pp.  67-109. 

2.  J.J.  Eisch,  B.  Shafii  and  A.L.  Rheingold,  J.  Am.  Chem.  Soc., 
109,  2526  (1987),  and  references  cited  therein. 

3.  J.J.  Eisch,  J.E.  Galle  and  S.  Rozima,  J.  Am.  Chem.  Soc.,  108, 
379  (1986). 

4.  J.J.  Eisch  and  R.  Hoffmann,  unpublished  studies,  1986. 
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MIGRATORY  INSERTION  OF  CARBON  MONOXIDE  INTO  METAL  ACYL  BONDS 
TO  FORM  o-KETOACYL  LIGANDS 


Gregory  L.  Geoffiov.  Department  of  Chemistry,  The  Pennsylvania  State  University,  University 
Park,  PA  16802,  USA 


Oxidation  of  the  anionic  acyl  complex  [Cp’(C0)2Mn-C{0)R]‘  (Cp’  =  C5H,CH3,  R  =  Ph, 
Tol)  followed  by  addition  of  NO  gas  yields  the  a-ketoacyl  complex 
Cp’(C0)(N0)Mn-C{0)C{0)R,  for  which  the  R  =  Ph  derivative  has  been  crystallographically 
characterized.  This  reaction  sequence  represents  the  first  observed  CO  insertion  into  a  metal-acyl 
bond  and  indicates  that  such  reaction  may  be  important  in  some  of  the  metal  catalyzed  "double 
carbonylation”  reactions.  Similar  treatment  of  Cp(C0)(PPh3)Fe-C|0)CH3  with  an  oxidizing 
agent  followed  by  NO  addition  gives  the  cationic  a-ketoacyl  complex 
[Cp(C0)(PPh3)Fe-C{0}C(0)CH3]‘^.  The  intermediate  17e'  complex  resulting  from  the  oxidation 
process  has  been  spectroscopically  detected  in  both  the  Fe  and  Mn  reactions.  A  mechanism  for 
this  carbonylation  is  proposed  which  involves  initial  addition  of  NO  to  the  oxidized  complex  as  a 
If  donating  bent  nitrosyl  ligand.  This  is  believed  to  be  followed  by  acyl  migration  to  CO  as  the 
nitrosyl  changes  from  a  bent  to  a  3e‘  linear  ligand,  with  the  latter  providing  the  driving  force  for 
the  reaction. 

A  similar  oxidation/NO  addition  reaction  sequence  has  been  found  to  convert  the  methyl 
complex  Cp(CO)(PPh3)2Fc-CH3  into  the  cationic  acyl  species  [CpG^0)(PPh3)Fc-C{0)CH3]'*’. 
This  latter  complex  readily  deprotonates  to  yield  the  unstable  ketene  complex 
Cp(NO)(PPh3)Fe(CH2CO)  which  rapidly  dispioportionates  to  form  Cp2Fe  and  Fe(NO)2(PPh3)2. 

Oxidation  has  also  been  found  to  promote  the  carbonylation  of  carbene  ligands  to  form 
ketenes,  and  these  reactions  will  also  be  discussed. 

The  graduate  students  and  postdoctoral  fellows  who  have  contributed  to  this  research  are 
Sherri  Bassner,  Sung-Hwan  Han,  and  John  Sheridan.  This  work  has  been  supponed  by  the  U.S. 
Department  of  Energy,  Office  of  Basic  Energy  Sciences. 
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CHEMICAL  FILIATIONS  BETVEEN  NEW  HOMOBIMETALLIC 
COMPLEXES  OF  THE  HETCROOIFUNCTIONAL  LIGAND 
(DIPHENYL  PHOSPHINO)  CYCLOPENTADIENYL 


A.  MAISONNAT.  X.D.  HE  and  R.  POILBLANC 

Laboratoire  de  Chimie  de  Coordination  du  CNRS,  units  8241,  liSe  par  convention  a 
runiversite  Paul  Sabatier.  31077  TOULOUSE  CEDEX  (FRANCE). 


The  homodimetal  lie  complex  1  previously  described  (1)  is  easily  chemically 
or  electrochemically  oxidizable  according  to  a  reversible  two-electron  process 
yielding  the  related  symmetrical  dication  2  which  contains  a  metal-metal  bond. 

Complex  2  may  be  readily  decarbonyl ated,  using  trimethylamine  oxide, 
yielding  complexes  3. 

Treatment  of  2  or  3  complexes  with  halides  yields  quantitatively  mono  or 
dihalide  species  such  as  4  and  5. 

Complex  5  is  a  convenient  precursor  to  the  preparation  of  dihydride  6, 
tetrahydride  7  and  dimethyl  8  species. 

Structural  determinations  (using  NMR,  Ifi,  mass  spectra  and  X-ray  data)  of 
these  novel  bimetallic  species  will  be  presented  ans  discussed. 


(1)  X.D. HE,  A. MAISONNAT,  F.DAHAN  and  R.POILBUNC,Organometan ics  (1987)  6,  678 


96 


BIMETALLIC  CAHBIDO  CARBONYL  CLUSTERS.  SYNTHESIS  AND  STRUCTURAL 

CHARACTERIZATION  OF  [RhgAUjC(CO)  i3(PPh3)2]  . 

A.  Fumaqalli  and  S.  Martinengo,  Centro  C.N.R.  Sintesi  e  Struttura 
dei  Composti  del  Metalli  di  Transizione  nei  Bassi  Stati  di 
Ossldazione,  via  G.  Venetian.  21,  1-20133  Milano,  Italy. 

V.G.Albano,  D. Braga  and  F.Grepioni,  Dipartimento  di  Chimica 
"G.Cicunioian",  Via  F.Selmi  2,  40126  Bologna,  Italy. 


The  prismatic  carbido-carbonyl  cluster  [Rh6C(CO)i5]2'  ^ 
undergoes  electrophilic  attack  from  metal  fragments  such  as  [ML]+ 

(M  =  Cu,  Ag,  Au),  selectively  on  one  or  both  triangular  faces. 

A  parallel  investigation  on  the  octahedral  anion  [Rh6C(C0)i3]2-  ■» 
gave,  as  result  of  the  reaction  with  [AuCl(PPh3) ] ,  the  new  species 
[Rh6AU2C(CO)i3(PPh3)j]. 

Single  crystal  X-ray 
diffraction  yielded  the 
reported  structure . * 

The  molecule,  with  Cj 
symmetry,  has  a  skeleton 
consisting  of  a  distorted 
Rhg  octahedron  capped  on 
two  adjacent  faces  by 
gold  atoms  which  are 
bonded  together  with  a 
distance  of  2.929  A. 

Other  bond  distances,  in 
A,  are:  Rhl-Au,  2.801; 
Rh2-Au,  3.147;  Rhl-Au ', 
2.859;  Rhl-Rh2,  2.727; 
Rhl-Rh3,  2.795;  Rhl-Rhl', 
3.245;  Rh3-Eh3',  2.808; 
Rhl-Rh2',  3.230;  Rh2-Rh3, 
3.156;  Rh2'-Rh3,  2.793. 
The  interstitial  carbide 
is  located  at  an  average 
distance  of  2.063  A  from 
the  rhodium  atoms . 

The  compound  reacts  with 
CO  (1  atm,  RT)  to  give 
the  bicapped  prismatic 

[Rh6C(C0)i5{Au(PPh3)}2] .3 

1)  V.G.Albano,  M.Sansoni,  P.Chini  and  S .Martinengo,  J.Chem.Soc. 
Dalton  Trans.,  1973,  651. 

2)  B.T. Heaton,  L.Strona,  S .Martinengo,  D.Strumolo,  V.G.Albano  and 
D. Braga,  J.Chem.Soc.  Dalton  Trans.,  1983,  2175,  and  refs  therein. 

3)  A.Fumagalli,  S .Martinengo,  V.G.Albano  and  D. Braga,  J.Chem.Soc. 
Dalton  Trans.,  1988,  in  press. 

4)  V.G.Albano,  D. Braga  and  S .Martinengo,  J.Chem.Soc.  Dalton 
Trans.,  1981,  717. 

5)  Crystal  data;  orthorhombic,  space  group  Fdd2,  a  =  22.335(4), 
b  =  31.710(6),  c  =  14.947(7)  A,  Z  =  8,  R  =  0.04,  R,  =  0.05. 


SYNTHESIS,  CRYSTAL  STRUCTURE  AND  SOLUTION  CHEMISTRY 
OF  THE  TETRANUCLEAR  ALKYNE  COMPLEX 
[('tl-CjHj  )Rh(yu-PPh2Py  jC/t-MeOgCCgCO^Me  )Rh(  CO  )(;*-Cl )]  ^ . 

Enrico  Rotondo,  Sandra  Lo  Schiavo,  Giuseppe  Bruno,  Felice  Faraone . 
Dipartimento  di  Chimica  Inorganica  e  Struttura  Molecolare 
Universita'  di  Messina  -  98100  Messina  -  Italy 

Roberto  Gobetto,  Istituto  di  Chimica  Generale  ed  Inorganica 

Universita'  di  Torino  -  Via  P.  Giuria  7  -  Torino  -  Italy 

The  tetranuclear  alkyne  complex  [( '»^ -C^H^  )Rh(  yuL  -PPh^Py)- 

(yn -DMA)Rh(  CO  )(yA-  Cl)]^  (^)  (  PPh^Py  =  2-(  diphenylphosphino  )pyridine  ) 

has  been  synthesized  by  reacting  at  room  temperature  the  binuclear 

compound  [( 'll -C^H^  )Rh^-C0  Xy^-PPh^Py  )Rh(C0)Cl]  with  the  dimethyl 

acetylenedicarboxilate  (DMA).  The  X-ray  crystal  structure  of  1_  was 

determined.  The  molecule  shows  a  crystallographic  inversion  center 

originated  from  the  presence  of  two  asymmetrical  bridging  chloro- 

ligands  which  link  two  rhodium  dimer  units.  Each  dimer  unit  is 

completely  asymmetrical  and  consists  of  two  rhodium  atoms  bridged  by 

the  PhgPPy  and  the  DMA  which  become  bound  as  a  dimetalated  olefin. 

Molecular  weight  determination  showed  that  1^  is  extensively 

31  1 

dissociated  at  298  K  in  CH^Cl^.  P  and  H  NMR  data  are  consistent 
with  the  following  temperature  dipendent  equilibrium  which  takes 
place  in  solution: 

2  [('r|-C^Hj)Rh(y*-PPh2Py)(y»-DHA)Rh(CO)Cl](2)t=z:»  (1) 

The  insaturation  of  the  rhodium  16-electrons  center  seems  to 
be  a  crucial  point  in  the  reactivity  of  2.  In  fact  it  accounts  for 
both  the  formation  of  the  tetranuclear  chloro-bridges  dimers  and  for 
the  reaction  with  small  molecules  such  as  SO^  and  CO. 

In  the  latter  case  the  CO  addition  product,  formed  in  the  first  step, 

partially  evolves  at  room  temperature  to  new  species. 

13  110313 

The  C  (212  ppm  and  208  ppm)  and  the  J(  '^Rh  —  ’’c )  of  24  Hz  are 

consistent  with  the  formation  of  acylderivatives,  presumably  by  in- 
1  3 

sertion  of  CO  into  a  C— Rh  bond.  The  CO  reaction  products  have  not 
been  fully  characterized  owing  to  the  reversibility  of  the  process. 
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SroUCTUBAL  STUDXSS  OF  PHOSFRXMB  SUBSTITUTED  HRuCOxRh3_x(CO) x2 
(X  =  0-3)  NIXED  METAL  CLUSTERS 


Jouni  Purslainen.  Markku  Ahlgren  and  Tapani  A.  Pakkanen 
University  of  Joensuu,  Department  of  Chemistry, 

P.O.  Box  111,  SF-80101  JOENSUU,  FINLAND 

The  trimetallic  parent  clusters  HRuC02Rh( CO) 32  HRuCo- 

Rh2(CO)i2  were  prepared  as  a  mixture  together  with  other  tetra- 
nuclear  clusters. ^  HRuCO3(C0)i2  and  HRuRh3(CO)32  were  prepared 
separately  according  to  known  procedures.  The  tri-metallic 
clusters  are  difficult  to  isolate  and  they  tend  to  decompose 
during  the  separation,  but  some  of  their  phosphine  derivatives 
can  be  isolated  in  small  amounts  by  TLC  on  silica. 

The  crystal  structures  show  Rh4(CO)32“li><e  carbonyl  geomet¬ 
ries  (an  example  in  Figure)  with  the  hydride  ligands  bridging  the 
basal  metal  face  and  phosphines 
being  coordinated  preferably  on 
rhodium  atoms  in  axial  positions. 

1h  n.m.r.  results,  however, 
show  that  in  solution  the  rhodium 
containing  components  have  two 
isomers  with  the  hydride  bridging 
either  a  Ru ( apical )-Rh( basal) 
edge  or  the  basal  face  of  the 
metal  tetrahedron.  Of  these  the 
face-bridged  form,  which  in  most 
cases  dominates  for  the  substi¬ 
tuted  compounds  in  solution,  was 
found  in  the  crystals.  In  solu¬ 
tion  the  edge-bridging  hydride 
tends  to  be  connected  with  an 
equatorial  phosphine. 

Figure.  HRuCo2Rh(CO)33(PMe2Ph) 

References 


1.  Pursiainen,  J.  and  Pakkanen,  T.A.  unpublished  results. 
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New  tris/f|  -cyclopentadienylniclcel/y<  cluster 


Herbert  Lehmkuhl,  Carl  Krilger,  Max-Planck  Institut  fllr  kohlenforschtmg 
D-4330  Mfllheim/Ruhr,  West  Germany 

Stanislaw  Pasynkiewicz,  Joanna  Poplawska,  Warsaw  Technical  University 
CX)-662  Warszawa  /Poland/ 


Tris/r|  -cyclopentadienylnickel/-^2“®^lKyli<ly^6  clusters  were  obtained 

from  the  reaction  of  Cp_Ni  with  benzylmagnesium  chloride^  or  with  alkyl- 

^  2 

lithium  RCH2Li  /R-CMe^,  SiMe^/  •  Both  substrates  don’t  contain 
atoms.  The  reaction  of  Cp2Ni  with  RCH2M  /M-M^X,  Li/,  where  organic 
substituent  contains  ^-H  atoms  /R-Me,  Et,  Pr/  leads  to  the  decomposi¬ 
tion  of  unstable  [CpNiCH2^ij  species  /via  ^ -H  elimination/  and  no 

^  3 

yi  /CpNl/^CR  can  be  isolated  . 

We  observed  that  Cp2Ni  reacts  with  CH^Li  to  give 

trinickel  cluster^  although  previous  attempts  to  isolate  it  from  this  re- 

2 

action  were  unsuccesfull  .  *^^3 


Cp2Ni  +  CH^Li 


-CpLi, 


Besides  1,  other  clusters  with  more  than  three  CpNi  fragments  are 
formed,  ^was  Isolated  also  from  the  reaction  of  Cp„Ni  with  vinyl- 


lithium  .  Full  spectroscopic  characterization  of  the  cluster  1 


NMR,  MS,  E.A  as  well  as  X-ray  structure  are  given. 

CpNiCp  /Cp-C^Me^/  reacts  with  CH^Li  unselectively  to  give  the 

mixture  of  /Cp  Cp^  Ni/-  CCH-  clusters. 

^  H  0“ll  o 

/CpNi/^CCH^  was  isolated  in  the  pure  state  after  the  sublimation  off 
the  mixed  clusters  followed  by  crystalization. 

References:  1 .  Voyevodskaya,  T.J.;  Pribytkova  I.M.;  Ustyniuk  Yu. A., 
J.Organomet.Chem. .  1972,^,187.  2.  Booth  B.  L.;  Casey  G.C.,  J.Organo- 
met.Chem.,  1979.178,371.  3.  Pasynkiewicz  S.;  Lehmkuhl  H.,  J.Organo¬ 
met.Chem.,  1985,  289.  189.  4.  Lehmkuhl  H;  Krilger  C.;  Pasynkiewicz  S.; 
Poplawska  J.;  Organometallics  in  press. 
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PBIUIOCENYI.SILYLMBTHYLIDINETRICOBAI.TNONACARBONYL  COMPLEXES . 

Jim  Simpson,  Jan  Borgdorff  and  Brian  H.  Robinson,  Department 
of  Chemistry,  University  of  Otago,  P.O.  Box  56,  Dunedin,  New 
Zealand. 


Reaction  between  ferrocenyl  silanes  FcSi(R)2H  and 
l,l/-Fc/tSi(R)2Hl2  (Fc  =  ( n^-CsHs ) Fe ( n5-C5H4 ) ,  i,l/-Fc/  = 

(n5-C5H4)Fe-(n5-C5H4)  ,  R  =  Me,  Et,  Phi  and  HCCo3(CO)9  leads  to 
the  preparation  of  the  corresponding  f errocenylsilylmethinyl- 
tricobaltnonacarbonyl  complexes,  FcSi (R) 2CC03 (CO) 9  and 

1 , l/-Fc/-(Si (R) 2CC03 (CO) 9  I2  in  good  yield.  The  29si  nmr  spectra 
of  the  complexes  will  be  reported  together  with  the  crystal 
and  molecular  structure  of  the  dicluster  complex 

1 , l/-Fc/- ( Si ( Me ) 2CC03 (00)9)2. 

Electrochemical  studies  of  the  mono-  and  dicluster  complexes 
are  consistent  with  electrochemically  non-interacting  ferrocene 
and  cluster  redox  centres.  A  reversible  one  electron  oxidation 
is  centred  on  the  ferrocenyl  moiety  with  the  CC03  centres 
undergoing  reversible  one  electron  reduction. 

Thermal  and  electron  transfer  catalysed  substitution  reactions  ■ 
with  phosphine  and  phosphite  ligands  yield  a  variety  of  Lewis 
base  derivatives  of  the  cluster  complexes.  Chemical  oxidation 
of  the  Lewis  base  derivatives  yields  both  mono  and  dication 
products . 


REACnvrrY  of  [HFe4(CO)  12BH2J ;  A  NOVEL  CLUSTER  WITH  A 
BUTTERFLY  METAL  ARRANGEMENT. 

Thomas  P.  Fehlner,  Rajesh  Khattar  and  Nigam  P.  Rath. 

Department  of  Chemistry,  University  of  Notre  Dame,  Notre  Dame,  IN  46556,  USA. 


The  novel  cluster  [HFe4(CO)i2BH2]  has  been  synthesised^’^  and  shown 
by  X-ray  analysis  to  adopt  a  butterfly  metal  frairtework.3  Multidcprotonation  of  the 
butterfly  cluster  [HFe4(CO)i2BH2]  has  recently  been  achieved  by  the  use  of  BuLi 
affording  the  anions,  [HFe4(CO)j2BHJ',  (Fc4(CO)j2BH]2-  and  [Fc4(CO)i2B]3-  in 
high  yields.'^  These  anionic  clusters  have  been  characterised  by  i.r.  and  NMR 
spectroscopy  (both  and  1  ^B).  Reaction  of  these  anionic  clusters  with  the 
mononuclear  cationic  species  containing  labile  acetonitrile  ligands  have  been  examined 
and  the  corresponding  neutral  clusters  have  been  isolated  and  characterised  by 
spectroscopic  techniques.  Complete  detail  regarding  the  synthesis,  structure  and  NMR 
studies  on  these  new  clusters  will  be  presented. 


1.  K,  S.  Wong,  W.  R,  Scheldt  and  T.  P.  Fehlner,  J.  Am.  Chem.  Soc.,  1982,  104. 
1111. 

2.  C.  E.  Housecroft  and  T.  P.  Fehlner,  Organomet.,  1986, 5,  379. 

3.  T.  P.  Fehlner,  C.  E.  Housecroft,  W.  R.  Scheldt  and  K.  S.  Wong,  Organomet, 
1983, 2, 825. 

4.  N.  P.  Rath  and  T.  P.  Fehlner,  J.  Am.  Chem.  Soc.,  1 987,  m  5273. 
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Carbonyl  Scranbling  in  Fe3(CO)j^2>  Rn3(CO)]^2'  their  Derivatives. 

by  Brian  E.  Mann  and  Gary  W.  Bentley,  Department  of  Chemistry, 
The  University,  Sheffield,  S3  7HF,  England. 

An  examination  of  the  crystal  structure  of  Fe3(C0;2^2 
revealed  a  new  dynamic  carbonyl  scrambling  mechanism  involving 
concerted  bridge  opening  and  closing  processes  on  different  edges 
of  the  iron  triangle.  This  is  a  very  low  energy  pathway  with  4G*  < 
25  JcJ  mol~^.  The  n.m.r.  spectra  of  Fe3(CO)32-n*^*°^®’3^n'  "  “ 

1  to  3,  in  CD2CI2  at  -100  “C  are  consistent  with  only  this  dynamic 
process  occurring,  but  the  merry-go-round  process  is  just  starting 
with  AGJ  =  37  to  42  kj  mol"^.  At  -50  “C,  an  edge  carbonyl 

scrambling  process  commences,  and  then  at  -30  “C,  the  trigonal 

twist  comes  into  operation.  The  data  unambiguously  show  that 
Fe3(CO)32-n<P<0”®>3>n'  n  =  1  or  2,  and  the  major  isomer  of 

Fe3(CO)9(P(OMe) 3) 3  exist  in  CD2CI2  solution  in  the  carbonyl  bridged 
form  and  have  an  activation  energy  of  ca.  40  kJ  mol“^  for 

merry-go-round  carbonyl  scrambling  via  the  terminal  carbonyl  form. 

It  is  therefore  probable  that  Fe3(CO)32  exists  in  CD2CI2  solution 
in  exclusively  the  carbonyl  bridged  form  found  in  the  solid  state. 

A  minor  isomer  of  Fe3 (CO) gi P(0Me ) 3 ) 3  exists  without  fully 
bridging  carbonyls.  This  isomer  is  enhanced  by  increasing  the  bulk 
of  the  phosphite,  and  is  dominant  in  Fe3 ( CO) 9 {P(0Pr ^ ) 3 ) 3 .  The  ^^C 
n.m.r.  spectrum  shows  three  carbonyl  signals  in  the  ratio  3:3:3.  A 
structure  analogous  to  that  published  for  RU3 (CO) 9 ( PMe3 ) 3  is 
proposed  with  the  axial  carbonyls  leaning  into  semi-bridging 
positions. 

For  Ru3(CO)32-n*P<0”®’3*n'  "  “  ^  lowest  energy 

pathway  is  the  merry-go-round  process,  with  iG*  <  30  kJ  mol  The 

edge-bridging  process  is  clearly  observed  in  one  isomer  of 
RU3(CO)3g(P(OMe) 3)2,  with  4G»  =  37  kJ  mol"^,  and  then  at  higher 

temperatures  all  the  isomers  show  the  trigonal  twist  mechanism. 
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CARBON-HYDROGEN  BOND  ACTIVATION  AT  DITDNGSTEN  CENTERS  SUPPORTED 
BY  ALKORIDE  LIGANDS 


Malcolm  H.  Chisholm.  Deparcment  of  Chemistry,  Indiana  University, 
Bloomington,  Indiana  4740S  U.S.A. 


Small  alkoxlde  clusters  of  molybdenum  and  tungsten  that  are 
coordlnatlvely  unsaturated  provide  centers  for  the  generation  of 
organometalllc  chemistry  by  substrate  binding  and  activation. 
Alternatively  an  organometalllc  chemistry  can  be  brought  about  In  a 
stepwise  manner  In  which  hydrocarbyl  ligands  are  first  Introduced  and 
Chen  substrate  binding  and  activation  occurs.  Examples  of  both 
approaches  are  described.  (1)  The  reactions  between  H2(0R)s  compounds 
(R  -  CHjBu*,  Pr^,  cy-hexyl  and  cy-pentyl)  and  ethylene  lead  In  a 
stepwise  manner  to  (a)  olefin  adducts,  (b)  metallacyclopencanes  and 
(c)  alkylldyne  ligands  with  the  elimination  of  ethane.  (2)  The 

reactions  between  l,2-(RCH2)2W2(0Pr^)4  compounds  and  alkynes  (MeCsrae, 
MeCwCEt  and  EcOCEC)  yield  alkyne  adducts,  tf2(CH2R)2(v’-C2Ri)2(0Pr^)4 ; 
alkylldyne -hydrides  or  -alkyls,  V2(M-C4HI)(#*-CR)(X)(0Pr^)4 ,  where  X  -  H 
or  CH2R:  or  alkyne  adducts  W2(M-C2Ri)2(0Pr^)4  or  I(f7’-C2Ri)W2(;i- 
C2Ri)  (/*-CR)  (OPr^)s  ]  2  by  competitive  reaction  pathways  Involving  a  and 
C-H  activation.  Mechanistic  aspects  of  this  reaction  are  discussed 
based  on  labelling  studies. 
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SELECTIVE  PALLADIUM-CATALYZED  TRANSFORMATIONS  OF  DIENES  - 
FORMAL  SYNTHESIS  OF  SATIVENE 


Christina  Moberq  and  Thomas  Antonason 
Department  of  Organic  Chemistry,  Royal  Institute  of  Technology, 
S-100  44  Stockholm,  Sweden 


products  obtained  by  palladium-catalyzed  telomerizations  of 
conjugated  dienes  and  nucleophiles  have  proved  to  be  useful 
starting  materials  for  a  variety  of  natural  products.  However,  in 
the  telomerizations  mixtures  of  octadienyl  adducts  1-3^  are 
usually  obtained.  We  have  found  that  using  a  catalyst  prepared 
from  Pd(OAc)-,  a  phosphine  (or,  preferably,  a  polymeric 
palladium-phosphine  complex)  and  triethylaluminum  in  the  reaction 
with  diethylamine ,  the  ratio  (X^NEt.)  varies  with  the 

Pd:P:Al  ratio  and  under  proper  Reaction  conditions,  the  adduct  1^ 
can  be  obtained  without  concomitant  formation  of  2  and  3. 


These  findings  have  been  used  in  the  synthesis  of  the  Sativene 
precursor  The  key  steps  are  the  regio-  and  stereoselective 
palladium-catalyzed  telomerization  of  butadiene  and  N,N-dimethyl- 
allylamine  to  obtain  4a'^  and. the  regioselecti ve  palladium-catalyzed 
oxidative  cyclization  of  4d.^ 


(F) — cii,rrti,riici, 
pTm,.  nT- 

4a  X-  N(M,), 
4b  X.  Cl 
4e  Xa  OAc 
4d  X>  OH 


Pd(OAc),,  HOAc 


MnO,,  BQ 


OAc 


SATIVENE 


1.  T.  Antonsson  and  C.  Moberg,  Organometallics,  4  (1965)  1083. 

2.  T.  Antonsson,  A.  Heumann  and  C.  Moberg,  J.  Chem.  Soc . ,  Chem. 
Commun.,  (1986)  518. 


Application  of  Palladium  Catalyzed  Organostannane  Coupling 
with  Vinyl  Triflatea  to  Complex  B-Lactams 


John  H.  McDonald. Ill  and  Gwendolyn  K.  Cook, 
Lilly  Research  Laboratories,  Lilly  Corporate  Center, 
Indianapolis,  Indiana  46285  U.S.A. 


We  have  developed  methodology  which  allows  palladium 
catalyzed  couplings^*-  to  to  be  applied  to  functionally  complex 
B-lactam  antibiotics.  The  coupling  of  3-triflates  of  cephems 
and  carbacephems  with  saturated  and  unsaturated  organc- 
stannanes  mediated  by  a  palladium  catalyst  has  been 
thoroughly  explored.  The  (carba) cephem-3-trif lates  were 
highly  catalyst  selective  unlike  published  examples  and 
demanded  the  use  of  "ligandless"  Pd(II)  catalysts.  This 
allowed  the  high  yield  application  of  this  extremely 
chemoselective  methodology  to  a  large  variety  of  organo- 
stannanes  and  fl-lactam  nuclei.  Taking  advantage  of  a  side- 
reaction  allowed  the  chemistry  to  be  extended  to  novel 
palladium  catalyzed  reductions  of  enol  trif lates.  Isolation 
and  characterization  of  a  presumed  palladium  containing 
intermediate  is  also  described. 


R'CONH, 


Pda2(CH3CN)2,  ua, 

DMF,n-Bu3SnR.23®C 

C02Bzh 


R’CONH, 


O' 


I 

C02Bzh 


ISee  for  example;  W.  J.  Scott,  G.  T.  Crisp,  J.  K.  Stille,  J. 
Am.  Chem.  Soc.  106  (1984)  4630. 
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ARENE  SOLVATED  COBALT  ATOMS  AS  SOURCE  OF  NAKED  CLUSTERS  OF  DIFFERENT  SIZE 
AND  SPECIFIC  CATALYTIC  ACTIVITY;  PRELIMINARY  EPR  STUDIES. 

Giovanni  Vitulli,  Sergio  Bertozzi 

Centro  di  Studio  del  CNR  per  le  Macromolecole  Stereordinate  ed  Otticamente 
Attive,  Oipartimento  di  Chimica  e  Chimica  Industriale,  Universiti  di  Pisa, 
Via  Risorgimento  35,  56100  Pisa,  Italy. 

Arturo  Colliglani 

Istituto  di  Chimica  Industriale,  Universiti  di  Messina,  S.Agata  (ME),  Italy. 


The  clustering  of  solvated  metal  atoms  is  a  promising  tool  for  the  prepa¬ 
ration  of  naked  clusters  of  different  size  and  peculiar  catalytic  activi- 
ty^^^.  Arene  solvated  cobalt  atoms,  (arene=toluene,  mesitylene),  obtained  by 
cocondensation  of  Co  and  arene  vapours  at  about  -196°C  followed  by  warming 
up  to  the  melting  temperature  of  the  solvent,  have  recently  been  found  to  be 
very  active  catalysts  In  the  synthesis  of  pyridines  from  acetylenes  and 
nitriles^^^ 

We  report  here  epr  evidence  of  the  presence  of  cobalt  clusters  of  different 

size  in  such  cocondensates.  The 
epr  spectrum  recorded  at  about 
-35*C,  Figure, shows  a  group  of 
structured  signals  centred  at 
g»2,  which  can  be  related  to  the 
presence  of  low-nuclearity  Co 
clusters,  and  strong  broad  absor¬ 
ptions,  accounting  for  high 
(31 

nuclearity  Co  aggregates' 

The  clustering  process  is  temperature  dependent,  allowing  the  separation  of 
Co  compounds  of  low  and  high  nuclearity,  showing  different  catalytic  beha¬ 
viours  in  the  cocyclization  of  a,ii)-dialkynes  and  nitriles  to  pyridines. 
Details  on  the  magnetic  properties  of  arene/cobalt  cocondensates,  at  varia¬ 
ble  temperatures,  will  be  given. 


1.  M.P. Andrews  and  G.A.Ozin,  J.Phys.Chem. ,  90  (1936)  2929  and  references 
therein. 

2.  6. Vitulli,  S. Bertozzi,  M.Vignall,  R.Lazzaroni  and  P. Salvador!,  J.Orga- 
nomet.  Chem.,  326  (1987)  C33. 

3.  A.Abragam  and  P.Bleaney,  "Electron  Paramagnetic  Resonance  of  Transition 
Ions",  Oxford  University  Press,  Oxford  (1970). 
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OK  THE  SUBJECT  OF  IBOK-GHAPHITE  IHTERCAULTIOK  COMPOUKD  AS  A  CATA¬ 
LYST  FOR  COKVERTIOK  OF  CO+H^  IKTO  ACETYLEKE 

Alexandre  Bely,  Vladimir  Kuznetsov, Oleg  Andryushin, Maxfc  Vol'pin 
Institute  ot  Organo-Elsmant  Compounds  of  the  USSR  Academy  of 
Sciences,  Vavilov  St,  28,  Koscow  117813,  USSR 


It  was  published  recently  that  KeCl^  -  graphite  intercalation 
compound  reduced  by  K-naphtalenide  and  further  exposed  to  air  was 
able  to  catalyse  the  unusual  reaction  of  C0rH2  convertion  into 
acetylene  j[lj  .  In  this  connection,  we  have  examined  a  number  of 
graphite  Intercalation  compounds  as  ?isbor-Tropsch  catalysts* 
Feci^  and  KsCl2'-gz'aphite  intercalates  of  different  stages  (trxm 
1  to  4}  were  reduced  by  alkali  metals  or  by  Li,  Ha  and  X-naphta- 
lenldes* These  materials  -  per  se  or  exposed  to  air  prior  to  tes¬ 
ting  -  were  used  as  catalysts  of  C0rH2  reaction  carried  out  under 
100-300«C. 

In  all  the  cases  products  appeared  to  be  the  mixture  of  light 
hydrocarbons.  Occasionally  02^^  was  Indeed  observed  but  in  rather 
small  quantity. 

In  the  course  of  the  investigation  we  found  out  that  lithium 
reacted  with  naphtalens  to  give  carbide-like  compound  which  yiel¬ 
ded  C2H2  after  hydrolysis*  The  mild  beating  (7o”-100*C)  of  this 
compound,  exposed  to  air  prior  to  the  experiment,  was  followed  by 
long-term  process  of  C2H2  evolution. 

Therefore,  the  C2H2  formation  in  [l]  seems  at  least  partly  to 
be  the  result  of  the  naphtalens  with  alkali  metal  reaction* 


I.  Jones  W*,  Schlogl  R*,  Thomas  J*M*,  J.Cham.Soo.  Cbem.Commun. 
1964,  464* 


108 


stereochemical  stodiea  of  n^-alI«IN(il}  complexes  contaiDinii  chiral 
cbolatiai  ligaad. 

Edoardo  Cesarotti ,  hariella  Grass! ,  Laura  Prati 

Umveraita  d1  Milano  .  Dipartimento  d1  Chimica  Inorganics  e  Metallorganica, 

VlaVenezisn  2t  J -20 1 33  Milano  ,  Its) g 


Pd- mediated  aagmmetric  allglation  ^  leading  to  selective  C-C  bond  formation  is  a  reaction  of 
primarg  importance  in  organic  chemistrg.  Despite  the  relevant  number  of  studies  and 
applications  reported ,  the  sgstematic  outcome  of  the  reaction  is  not  defined  and  the  control 
of  asymmetric  induction  together  with  the  rise  in  optical  gields  are  far  from  optimal.  In 
order  to  offer  an  insight  into  the  correlation  betveen  precursor,  intermediate  and  product  in 
*  real -like*  conditions,  we  illustrete  the  solution  characterization  of  [  4^-C4H-^PdLL']2< 
(where  LL‘-  chiral  chelating  ligand  with  sgmmetrg  lower  than  C2V).  The  structures  of  the 
ligand  (S}-N-(diphenylphasph1no)-2-dipheny1phosphinoxymethyIpgrrolid1n  {herein 
abbreviated  as  ((S}-Prolophos)}  and  of  the  two  diastereoisomeric  forma  of  the  complex 
{■n3-C4H7Pd{{S)-Prolophos-PP' )}*  X*,l,  are  shownin  formulae  a,b  ,c,  respectively. 


The  full  characterization  of  both  the  ligand  and  the  complex  1  have  been  performed  by  ^  H  , 
13q  31p  and  two-dimensional  n.m.r.  techniques  .  On  the  basis  of  the  n.m.r  findings, 
the  absolute  configuration  of  the  two  diastereoisomers  has  been  assigned  ( 1.e.  the  major  and 
minor  isomers  have  structure  b  and  c,  respectively  ).  The  comparative  values  of  (XP) 
(where  X>  allglic  carbon  ,  proton  }  allow  on  evaluation  of  the  relative  trans  influence  of  the 
two  phosphorus  atoms  indicating  that  -PN- Isa  better  d  donor  than  -PO- .  The  analysis  of 
the  relative  ^  ^  smfts  of  the  allglic  carbons  suggests  that  -  PO-  is  a  stronger  it  acceptor  than 
-PN-  .  On  the  basis  of  these  results  ,  hypotheses  on  the  regioselectivity  of  the  nucleophilic 
attack  on  the  coordinated  all  gl  are  formulated  . 


This  work  was  supported  by  the  C.N.R.  (Centro  di  studi  sulla  sintesi  e  la  struttura  del 
composti  del  metalli  di  transizione  nei  bsssi  stati  di  ossidazione  ,  Milano  ,  Italy  ). 
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NEW  ROUTES  TO  H-COMPLEXES  OF  IRON 
VIA  CYCLOTRIMERIZATION  OF  ALKYNES 

Ulrich  Zenneck .  Hartmut  Schaufele,  Catherine  Tolxdorff  and  Hans 
Pritzkow,  Anorganisch-Chenisches  Institut  der  Universitat.  Iir. 
Neuenheimer  Feld  270,  D-69  Heidelberg,  FRG 


(Toluene)bis (ethene) iron  1  is  rapidely  accessible  in  good 
yield  via  a  metal  vapor  reaction.  It  cyclotrimerizes  alkynes 
RCCR'  (R,R'=  H,  alkyl,  phenyl,  alkylester)  below  room  temperature 
He  use  the  catalytic  cycle  as  a  generator  of  highly  reactive  com¬ 
plexes,  which  may  be  trapped  by  suitable  reagents  such  as  phos¬ 
phites,  olefines  or  dienes.  The  reactions  of  1  with  diphenylace- 
tylene  or  bis (trimethylsilyl) acetylene  directly  yield  new  n-com- 
plexes  of  iron.  Examples  for  the  many  products  are  the  compounds 
2.-5. 


1)  U.  Zenneck  and  W.  Frank,  Anoew.Chem.Int.Ed.Engl.  25  (1936)  831 
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AMINO-COPPER  COMPLEXES  AS  CATALYSTS  FOR 
ADDITION  REACTION 


Jaroslav  Vfieldk,  VAclav  Chvalovsk'^,  Institute  of  Chemical  Process 
Fundamentals,  Czech.  Acad.  Soi.,  165  02  Prague  6,  Czechoslovakia 

Jiri  Hradil,  FrantiSek  Svec,  Institute  of  Macromolecular  Chemistry, 
Czech.  Acad.  Sci.,  162  06  Prague  6,  Czechoslovakia 


Copper  complexes  prepared  under  homogeneous  conditions  "in  situ" 
from  copper  I  chloride  and  aliphatic  primary  amine  in  excess  of 
CCl^  were  compared  with  those  immobilized  on  the  surface  of  organic 
polymer  support.  As  polymerous  carriers  macroporous  2 , 3-epoxypro- 
pylmethacrylate  copolymer  crosslinked  by  ethylenedimethacrylate  or 
copolymers  of  styrene  and  divinylbenzene  both  modified  by  built-in 
primary  amino  groups  were  used. 

The  rate  constant  of  addition  reaction  (at  70°C)  between  CCl^  and 
styrene  giving  1,3,3,3-tetrachloropropylbenzene  was  used  as  a 
measure  of  catalytic  activity  of  prepared  complexes. 

d|Prod. 1/dt  =  k  X  |Styr.|  *  (Cat.(o 

The  concentration  of  styrene  and  that  of  copper  complex  was  0.77 
Mol/L  and  0.06  Mol/L,  respectively. 

The  activity  of  catalytic  complex  depends  on  the  molar  ratio  of 
copper  and  amine  group  in  complex.  Under  homogeneous  conditions 
the  most  active  complex  was  obtained  from  CuCl  and  n-butylamine  in 
ratio  1:2.  Supported  copper  complex  pretreated  by  primary  amine 
decreases  its  activity  as  a  reason  of  wash-off  of  a  small  part  of 
Cu  from  supported  complex  and  a  rearrangement  of  amino  groups  in 
retained  complex.  For  immobilized  copper  complexes  the  dependency 
of  activity  on  the  structure  and  surface  of  carrier  and  on  the 
content  of  amino  groups  in  polymerous  matrix  was  characterized. 
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NOVEL  ACCESS  rO  KETONES  8Y  CAFALVriC  COUPLING 
Of  ALOEHYOES 

H .  Fonta  me ,  A.F.  Noels  and  A.J.  Hubert 
University  of  Liege,  Institut  de  Chimie  B.6, 

8-4000  SART  TILMAN,  Belgium. 


Although  a  number  of  transition-metal  complexes  activate 
aldehydes  to  lead  either  to  decarbonylation  or  to  hydroacyla¬ 
tion  reactions  in  the  presence  of  olefins,  no  direct  formation 
of  ketones  seems  to  have  been  reported. 

We  now  describe  a  straightforward  catalytic  synthesis  of  keto¬ 
nes  from  aldehydes,  a  reaction  that  globally  involves  the 
formation  of  a  C-C  bond  as  well  as  the  loss  of  one  molecule  of 
carbon  monoxide  ; 


2R-CH2-CHO 


[Co] 

C0,H2 


0 

U 

R-CH2-C-CH2-R 


C0+(2H) 


Pressure  as  well  as  the  presence  of  basic  ligands  was  crucial 
for  the  obtention  of  ketones.  For  example,  a  solution  of  phenyl- 
acetaldehyde  at  150°  in  the  presence  of  a  catalytic  amount  of 
cobalt  carbonyl  under  10  MPa  of  CO-H^  yielded  1 , 3-diphenyl'2- 
propanone  ( d ibenzy Ike  tone  ,  >705:).  Benzaldehyde  did  not  react 
under  the  same  reaction  conditions.  Hydroacylation  of  an  olefin 
intermediate  was  ruled  out  as  a  major  reaction  pathway. 


IIS 


Same  R«aini«ceneM 


G«>ffrey  WilKinson.  topartmwit  of  Chemiatty.  Imperial 
Technology,  South  Kensington,  London  SW7  2AY,  OK 


College  of  Science  and 


his  early  daya  in  ori^noaetallic  cheaiatry 
rhaniun  and  platinun  hoaoleptic  alkyls  and  aryla  . 
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COMPETITIVE  UNCATALYZED  GEOMETRICAL  ISOMERIZATION  AND  6-HYDRIOE 
ELIMINATION  OF  ALKYL  COMPLEXES  OF  PLATINUM! I I ) . 

ALIBSANDI.  6.  ;  CUSUMANO.  M. ;  MIMNITl.  D. ;  HONSU'  SCOLARO,  L. ; 

ROMEO.  R. 

Dlpartlnwnto  d1  Chlmlca  Inorganica  a  Struttura  Molecolara,  Univarsit)  d1 

Messina,  V111 .S.Agata,  Sallta  Sparona  31,  98166  Messina,  Italy. 

Rates  and  activation  parameters  for  the  spontaneous  ^  to  trans 
isomerization  of  monoallcyl  [PtlPEt^l^CRlCl]  (  R  =  CH^,  n-C^H^, 

CHjSiCCHj)^  )  complexes  have  been  measured  in  isopropanol. 

The  reactions  are  Inhibited  by  chloride  ion  and  for  all  systems  the  isomeric 
equiUbriuffl  lies  well  to  the  side  of  the  trans  form.  As  in  the  case  of  the  rela¬ 
ted  aryl  complexes,  the  isomerization  mechanism  involves  dissociative  loss  of 
chloride  and  interconversion  of  two  T-shaped  [Pt  L^Calkyl)]  3-coordinate 
intermediates.  An  incipient  interaction  of  the  8-hydrogens  of  the  alkyl  group 
with  the  metal  in  the  transition  state  leading  to  the  first  platinum  cation 
intermediate  accounts  for  the  much  higher  reactivity  of  complexes  in  which 
R  a  Et,  tt-Pr  and  n-Bu  with  respect  to  that  of  complexes  containing  alkyl 
groups  with  no  8-hydzogens. 

The  ^prop;^  and  n-butyl  derivatives,  in  addition  to  spontaneous  isome¬ 
rization  undergo  thermal  decomposition  through  a  concurrent  pathway  yielding 
trans-TPtfPEtjl^HCll  and  olefins  (  propane  and  1-butene,  cls-2-butene  and 
trans-2-butene  in  the  ratio  1:  1:  0.04,  respectively).  No  alkanes  are  produced 
in  these  reactions  that  go  to  completion  and  are  unaffected  by  the  presence  of 
excess  of  chloride  ion  in  solution.  The  relative  rates  of  the  two  competing 
processes  either  in  the  neat  solvent  or  in  solutions  containing  chloride  have 
been  calculated  through  kinetic,  spectrophotometric  and  GLC  measurements. 

The  most  probable  mechanism  for  the  thermolysis  involves  a  nondissodative 
pathway  in  which  the  loss  of  olefin  after  facile  reversible  B-hydrlde  elimination 
is  probably  rats  determining. 
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REACnVITY  OF  A  CATIONIC  OSMIUM  POLYHYDRIOE 
TOWM«)S  ETHYLENE 


L.  S.  Van  Oar  Sluys,  T.  Johnson,  Konnsth  O.  Caul ton. 
T.  Koatzia,  and  P.  Vargaaini,  Dapartaante  of  Chaaishry, 
Indiana  Univarsihy,  Blooaington,  IN  47405  (|U.S.A.)> 

Brookhavan  National  Laboratory,  Upton,  NY  (U.S.A.),  and  Los 
Alamos  National  Laboratory,  Los  Alanios,  NM  (U.S.A.) 


Wa  hava  astabi ishad,  by  neutron  diffraction,  that 
FaH4(PEtPh2}a  contains  two  hydride  ligands  and  one 
dihydrogan  aolacula.  0sH4<PMa2ph)2,  in  contrast,  contains 
four  hydride  ligands.  In  order  to  explore  further  this 
difference,  we  have  protonated  0sH4(PMe2Ph)3  to  give 
OsHb (PMeaPh) s'** ,  which  reacts  with  ethylene  (1  atm,  25*)  to 
give  cis,«er^0sH(C2H4)2(PMe2Fh)s'*.  Muitinuclear  NMR 
studies,  including  work  with  ^*C2H4,  reveals  this  ion  to 
have  chemical  ly~inaquivalant  ethylene  ligands.  The  C2H4 
trems  to  a  phosphine  shows  rigidity  of  the  OSC2  plana,  while 
that  trons  to  hydride  shows  rapid  olefin  rotation.  Detailed 
studies  of  these  and  related  dynamic  processes,  including 
attempted  olefin  hydrogenation,  will  be  reported,  as  well  as 
attempts  to  establish  the  possible  presence  of  intact  H2  In 
0sHB(PMeaPh)3+. 
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an  uacnoas  of  xaoo-aoxsaaiiaKO)  ancLaopHiLBs 


Belndirk  tom  Dimek  and  Woltgmmg  kohdo,  Inatitut  £1ir  Anorganlscba 
und  Angawandta  ctwnia  der  Onivarsitit  Haaburg,  Martln-Luthar-Klng- 
Platz  6,  0-2000  Haaburg  13  (F.R.G.) 


Buthenlomdl)  fonas  very  stable  complexes  with  several  N.N'-chelatlng 
ligands.  The  reduction  of  ((N — N')Ku(CO)«Itl  1  leads  to  the  pentacoordinate  anlbn 
((N — N')Ru(CO)I|~  2  which  undergoes  a  number  of  low  temperature  nucleophilic 
reactions,  e.g.  with  alkyi  haildes  and  triflates,  allyl  halides  and  triflates,  silyl 
halides,  aauuonlum  salts  (as  proton  source),  acyl  halides  etc.  The  oxidative 
addition  products  always  contain  the  iodo  ligand.  The  conformatlonally  stable  and 
klnetically  inert  complexes  ((N"N')Bu(CO)t(Y)fl)I  3  allow  the  comparison  of  many 
electrophiles  T  at  the  same  center.  Starting  from  dlolefln  complexes  [N— 
N‘)Bu(dlene)Cls|  «  analogues  «N — N')Bu(diene)I)-  4  have  also  been  prepared  and 
reacted  with  electrophiles. 

BeducUon  of  complexes  3  (Y  =  -CHt;  N— N’  »  Ipr-DAD  =  lpr-N=CH-CH»N-lpr) 
gives  a  Bu-Bu  bonded  dimer  ((N— N')(CO)2Bu-Bu(CO)2(N”N')]  6  .  For  another 
complex  3  (Y  =  I-)  the  same  type  of  Ru-Bu  bonding  occurs  for  bulky  (N--N’). 
while  for  the  relatively  small  ipr-DAD  the  known  Ru(0)  dimers  |(DAO)Ru(CO}*|i  m 
are  formed.  Complex  6  shows  an  exceptionally  strong  CT  absorption  band  near  the 
Inftmred.  Kinetic  results  from  electrochemical  studies  are  presented  to  Illustrate 
the  reactivity  of  the  Ru(n),  Ru(I),  and  Ru(0)  species 


111  W.  Rohde  and  B.  tom  Oieck,  J.  Orgutomotul.  Chmt.  328  (1987)  209. 
(21  H.  tom  Dieck,  1.  KlelnwBchter,  Z.  Nmturtoneh.  42b  (1987)  71. 

(3)  G.  van  Koten,  K.  Vrieze,  Adv.  Orgmnomet.  Chom.  21  (1982)  161. 
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FACTORS  AFFECTING  THE  EQUILIBRIUM  CONSTANT  OF 
HOMOLYSIS  OF  COMPLEX^  WITH  METAL-CARBON  ff  BONDS  IN 
AQUEOUS  SOLUTIONS:  PULSE  RAOIOLYSIS  STUDIES. 

Dan  Mayarstein 

R.  Bloch  Coal  Raaaarch  Cantor  wtd  Chamistry  Dapartmant 
Ban  Gurion  Univarstty  of  tha  Nagav.  Baar-Shava,  Israal. 

Aliphtic  fraa  radicals,  R,  raact  with  a  larga  variety  of  transition 
metai  complexes  to  form  transient  complexes  with  metai-carbon  ff  bonds. 
Recentiy  it  was  observed  that  tha  mechanism  of  decomposition  of  these 
complexes  involves  in  many  s^tams  tha  homolysis  of  tha  matal-carbon  o' 
bond: 

(1)  L„.,M<"+’)-R  +  L  ML„<«)  +  R 

The  homolysis  reaction  is  foilowed  by  one  of  the  following  reactions: 

(2)  'R  S  — »  products  (where  S  is  a  substrata  for  the  free  radical) 

(3)  R  +  L^,M  ‘"♦’’-R  +  L - »  ML^<")  +  R-R  or  RH  +  ROH 

(4)  2  R  — »  R-R  or  RH  +  ROH 

The  equilibrium  constant  K,  can  be  determined  by  studying  the  dependence 
of  the  rate  of  formation  of  L^.,M<"*’>-R  on  (ML^I")],  by  studying  the 
dependence  of  the  absorption  due  to  L^,M<''^’>-R  on  [ML„,(''i]  or  by  studying 
the  dependence  of  the  rate  of  decomposition  of  L^.^M^'^'i-R  on  [S]  when  k2 
is  Known. 

The  technique  enables  the  study  of  the  effect  of  the  nature  of  the 
central  cation  M,  the  ligands  L  and  substituents  on  R  on  K,.  Specific 

examples  for  each  effect  and  mechanism  will  be  discussed,  these 
examples  include: 

The  detormlnaton  ol  the  eiqvhVbhTn  ^ 

(5)  [(ntaHHgOjMOlO-CHgT  ((nta)(H20)gM(ll)r  + 

in  this  system  the  homolysis  is  followed  by 

(6)  [(nta)(HjO)M(lll)-CH3r  >  CHj — »  t(nta)(H20)M(ll)r  +  CjH^ 
whereas  reaction  (7) 

(7)  [(nta)(Hj0)Fe(lll)-C02f*  A-re  Knta)(H20)2Fe(ll)]-  +  00^' 
is  followed  by 

(9)  I(nla)(H20)Fe(lll)-C0/-+  CO/ — *  I(nta)(H20)2Fo(ll)]- +  CO  +  COj 
For  M  •  Co  toe  effect  of  substituents  on  toe  methyl  on  K,  is  reported. 

Other  systems  discussed  will  include  those  in  which  ML^<">  -  Cr,^^*  , 
Cu^^ ,  Cu(ll)tetrasulfophthalocyanine  and  Ni(ll)tetrasulfophthalocyanine. 


! 
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SUBSTITUKRT  EFFECTS  OH  THE  SATES  OF  CO  SOESTITUTIOH 
OF  («>-C5H4nBh(00)2 

Mlnsak  Chaong  and  Ftad  Baaola,  Tha  Oapartaanc  of  Chaaiatry,  Horthwaatacn 
Univaralty,  Bvaaacon,  IL  60208.  USA 

Tha  ayachaaaa  and  eharaeeatitaclon  of  tiia  aaw  eea^oimda 
(<f^*CsH4CF3)Sh(CO)2  and  (if3-C3ll^(CH3)2)Bh(CO)2  ara  rapotcad.  Tha  eoapounda 
(if3-C5HAX)Bh(CO)2  and  (q3>C5H4X)Bh(C0)PFh3  {ahara  X  -  H.  HO2.  CF3,  Cl.  CH3. 
or  N(CH3)2)  ahow  a  good  linaar  eorralation  bacwaan  tha  valuaa  of  CO 
atrotehing  fraquanelaa,  nco,  and  tha  Haanatt  o  aaluaa  of  tha  Z  ring 
aubatltuanta.  Thta  aay  ha  tha  flrat  tlaa  auch  a  eorralation  haa  boon 
raportod,  and  It  la  ballavad  to  alrror  tha  alaetron  danalty  on  tho  aotal 
which  In  turn  roaulta  In  graatar  or  laaaor  back  a>bondlag,  M  ->  00.  In  aplta 
of  thla  tha  rataa  of  00  aubatltutlon  of  thaaa  coapotmda  ahow  atrong 
davlatlona  frea  linaar  eorralation  with  Haaaatt  a  valuaa.  Thla  la 
ratlenallzad  In  taraa  of  raaonanea  atablllzatlon  of  tha  tranaltlon  atata  for 
raaetlon  by  eartaln  ring  aubatltuanta. 

tfa  ara  now  collaborating  with  Frofaaaor  Daimla  L.  Uehtanborgor  on  a 
core  and  walanco  Ionization  atudjr^  of  thaaa  eeapounda  In  an  attaapt  to 
datanlno  tha  aaparata  contrlbutlona  of  tho  a  and  tho  a  offacta  of  tho  ring 
aubatltuanta  on  tho  rataa  of  00  aubatltutlon. 

<1)  Uebtanbargar,  0.  L.;  Calabro,  D.  C.;  Kallogg,  C.  E.  OrganoMtalllca, 
1984,  1.  1623. 
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UISB  AND  SMALL  DBDTBUim  UNBTIC  ISOIMB  EFFECTS 
IN  1NTBAMK,BCDLAE  lEOCBSSES  IN  TEANSITIDN  IBTAL  BTIKIBes 


Edward  lo««nh>g«.  Shartd  E«J«la,  Mlekaal  Sraaa.  lobarto  Sobatto  aod  Oinaappa 
Nlaola.  Dapartwaat  af  CbMlatrj.  Califoraia  Stata  Oalweraitp,  Northridpa. 

Cal  Ifarala  91330 


fa  hara  pravlaaalp  rapartad  a  nail  prlaazp  daatarim  klaetla  Itatope 
affaat  (kH/kD  -  l.S)  la  warlaaa  latraaalaaalar  raanaageBdata^  aad  ekaiiaal 
raaatiaaa.^  fa  kara  aav  faaad  that  tkia  aall  iaatepa  affaat  la  aat 
aaafiaad  ta  palyaaalaar  aatal  lydrldaa  bat  la  alaa  abaatwad  la 
latraaalaaalar  raarraagaaaata  laralwlag  hydrlda  aatlaa  la  aoaaaaalaar 
apaalaa  (a.g.  ((q-Cg%)Cr^00)2(P(CH3)2Cg%)B]‘*^) .  la  addltloa,  wa  bare 
appllad  tka  aaall  laatapa  affaat  ta  aadaaataadlag  tka  aaaaaatlwity  batwaaa 
hydrida  antlaa  aad  algcatlaBa  af  atkar  llgaada  la  tka  eleatar  ayataaa 
(g-B)2M3(00)9(p3~S)  (M  >  Ba>  Oa)  aad  (p-E)20a3(00)9(|i3~alkyaa) . 

fa  kara  alaa  prarlaaaly  daaaaaatad  a  larga  laatapa  affaat  (kfl/kD  >  SO) 
la  tka  latraaalaaalar  ligaad  ta  aatal  lydragaa  traaafar  laralwad  la  tka 
aaararalaa  af  (ii-fl)  (g-OOS)M3(oO)xo  ta  B(p-B)M3{C0>i2  (M  -  Ba,  Oa)*  fa  kara 
aav  daaaaaatad  a  larga  laatapa  (kE/kO  •  6)  far  tka  latraaalaaalar  aatal  ta 
ligaad  hydragaa  traaafar  laralwad  la  tka  aaavaralaa  af  fl(p-H)Oa3(CO)2o(CNB) 
(Ip  E  w  OB3)  (p-B)Oa3(00)2o(p-i[| '-ON(E)E) .  Ikla  laatapa  affaat  la  aat 
abaarrad  la  tka  aaararalaa  af  I(E  -  Cg^)  ta  tka  laeaiarla 

(p-B)Oa3((X»2Q(p'-i|2-Cli^NB)  vkara  a  aaall  lararaa  laatapa  affaat  la  abaarrad. 
Tka  taaparatara  dapaadaaaa  af  tkaaa  laatapa  affaata  will  ba  diaanaaad  aa  a 
aaaaa  of  aralaatlag  tka  barrlar  taaaalllag  aaapaaaat  la  tkaaa  typaa  of 
akaalaal  raaatlasa. 


Eafaraaaaa 

(1)  E.  Aaalya,  B.  Eoaaabarg.  S.  Alaa,  D.  Oaalla,  L.  Mlloaa. 
OrgaMaatalllaa.  19S4«  1,  1790. 

(2)  C.  Baraar-Thoraap.  B.  Boaakbarg.  8.  Saatjiaa,  S.  Alaa.  L.  Hllaaa  aad 

D.  Oaalla.  laerg.  Chaa. .  1911.  1992. 

(3)  9.  Ftlblab  aad  B.  Boaaabarg.  Orgaaoaatalllaa.  19SS.  2«  ia  praaa. 
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Reversible  Addhioa  of  Carbon  Nucleophiles  to  some  Nitrogen- 
.  SubstHuted  n^-Arenetricarbonylcfaroniium(0)  Compounds 

BengtOUtson,  md Christma Ulleniiia 

Department  of  Orgmic  CVnusay.  Chalmera  Univetsity  of  Technology, 

S-412  96  OSiriwrg,  Sweden, 

The  nucleophilic  additkmAuudation  leactions  of  Ti^-l-nieihyl-1,2 J,4-teUahydroquinoiine- 
tiicafbonylchroiniam(0)  1.  Ii^-l-aieiliylind(dlnetiicaibonylchromium(0)  2,  and 
dimethylaininotoluenetricarfaonylchromiuin(0)  3  with  the  nucleophiles  2-lithio-2-niethyl- 
propiofiittile  A,  2>lilhioaoetanitiile  B  and  2-Iitiiio-2-niethyl-i,3-dithiane  C  have  been  studied. 


,Mo 


^Cr 

00  00  *^00 


The  regioselectiviiy  in  the  additkn  of  stabilized  nudeophiles  is  time-  and  tempenuuie- 
dqiendent  indicating  the  onaet  of  thermodynamic  control  in  prdongee^ughtenipenituie 
reactions.  The  addition  is  leveiaible  accocding  to  crossover  experiments  with  benzeneCtlCO)3i, 
the  rate  for  dissociation  of  the  C-C  bond  being  strongly  dependent  on  both  die  structure  of  the 


tiium  anions  as  well  as  the  structure  of  the 


nucleophile.  The  legknelectivily  of  die  thermodynamically  controlled  reaction  of  2  has  been 
conelated  with  the  telative  energies  obtained  from  Elfr  calculations  on  a  model  system  for  the 
hnetmediase  cydohexadienyltricaifaoit)dchromium  anions. 

The  regioselecttvity  of  the  adtSdoa^oouduion  reaction  can  be  optimized  by  the  proper  choice 
of  reaction  conditions  for  each  of  die  compounds  1, 2  and  3. 


Refetenoes: 

1.  B.  OUsson  and C.  Ullenins,/.  Organometal.  Chem.  267  (1984)  C34. 

2.  B.  Olilsson  and  C.  Ullenins,  J.  Organometal.  Chem.  in  print. 
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PhoeochaaiMlly  Induead  C-H  Activation  Doing 
(n°-<3H3)Ui(?lte3)C2H^  “  A  Mnchanlstle  Study 

Slaon  T.  Balt.  Andrnn  MeCaalny  and  Robin  H.  Panitc 

Dapartnant  of  Chanlotry,  Dnlvaralty  of  York, 

York  YOl  SIX),  O.K. 


(  Tha  nark  of  Barpun,  Jonao  and  Grahan  haa  ahoim  that 

I  officiant  C-H  activation  of  aranaa/alkanaa  nay 

I  achlavad  with  tha  raactlve  16a  Intaraadlataa  (n^-CcRj)!!! 

(R  •  R,  CH3;  M  ~  Rh,  It;  L  •  FMoj,  CO)  via  photo-ajactlon 
of  Hji  CO  iron  thalr  18a  pracaraora^>  Wa  hava  now 
utlllaad  tha  photo-lablllty  of  In  CpRhL(C2H4) 
conplaxaa^  to  axaalna  tha  aachanlaaa  of  thaaa  raactlona 
I  nora  cloaaly.  Bora  w«  raport  Invaatlgatlona  of  tha  photo- 

chaniatry  of  CpRhFMa3(C2H^)  In  aolutlon,  In  low 
tanparatura  natrleaa  and  by  laaar  flaah  photolyaia. 

Photolyalo  of  CpRhFlfa3(C2BA)  In  aronatlc  aolvanta 
ylalda  atabla  aryl  hydride  conplaxaa  via  ellnlnatlon  of 
C2H4  and  oxidative  addition  of  aolvant  C-H  bonda.  In 
aikanaot  C-H  activation  occura  unaalactlvaly  to  gl^m  thamally 
l^tabla  alkyl  hydride  eonplaxaa  eharaetarlaad  by  ^B  and 
I  n>H<r..  Tha  reaction  Intainadlata,  CpRhPHa3,  ronalna 

alualva  even  at  20K  In  an  argon  natrlx,  where  Intranolacular 
C-H  activation  of  co-ordinated  Ptle3  (cyelonatallatlon)  la 
donlnant*  The  cyclonatallated  product  exhlblta  a  conpplcuoua 
v(Rh-H)  band  at  ca«  20A0  ca~^  In  the  l.r>>  I^aer  flaah 
photolyaia  of  CpRhPHe3(C2H^)  In  alkane  eolventa  fella  to 
ahow  any  tranalenta,  only  producta.  However,  a  tranalent 
la  obaarved  In  arena  aolvanta  which  la  aaalgned  to 
CpRhPlfe3(n^-arene).  Evidence  for  aucb  Intomedlatea  haa 
been  publlahad  by  Jonea^,  The  rata  of  laonerlaatlon  of 
CpRhPlte3(ir-C3B()  to  CpRhPNa3(C3H3)(H}  la  1  x  10^  a~^. 

1.  R.H,  Crabtree,  Chan.  Rev».  1983,  245. 

2.  (a)  D.M.  Raddlaton  and  R.H.  Perutx,  J.C.S.  Chan.  Conn..  1983, 

1372. 

(b)  D.M.  Haddlaton  at  al.  J.  Organonat.  Chen..  1986,  311,  C15. 

3.  H.D.  Jonea  and  P.J.  Faber,  J.  An.  Chan.  Soc..  1984.  106, 
1630. 
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IRON  CARBONYL  INDUCED  REARRANGEMENT  OF  VINYLCYCLOBUTANE  SYSTEMS 


Titus  A.  Penny.  Instltut  de  chiaie  organique,  UniversitB  de  Fribourg, 
CH'1700  Fribourg,  Switzerland 


Although  facile  ring  opening  of  vinylcyciopropanes  by  the  action  of  iron 
carbonyls  has  long  been  known,  only  one  report  appeard  so  far  on  the  corres¬ 
ponding  behaviour  of  vinylcyclobutanes^ . 

We  found  now,  that  vinyicyclobutanes  can  be  reacted  with  Fe(C0)|.,  either  ther¬ 
mally  at  temperatures  above  lOO^’c,  or  photochemical ly  at  temperatures  above 
6(Pc,  to  yield  products  which  are  derived  from  the  expected  zr-allyl  complexed 


Surprisingly,  intermediates  of  the  type  A  can  be  isolated  as  major  products,  if 
the  substituents  and  further  ring  connections  of  the  reacting  vinylcyclobutane 
systems  lead  to  products  which  meet  the  steric  requirements  of  complexation  on 
iron: 


Thus,  starting  from  enantionerically  pure  nopol  methylether  one  obtaines 
with  complete  steric  control  the  highly  versatile  complex  as  a  slightly  air 
sensitive,  stable  compound  in  moderate  yield.  Hydrogen  transfer  on  subsequent 
heating  leads  to  the  substituted  1 ,3-cyclohexadiene  complex  without  loss  of 
enantiomeric  purity. 

References 

1)  A.Stockis  and  E.  Meissberger,  J.  Am.  Oiem.  Soc.,  (1975),  97^,  4288. 
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THE  niORATION  OP  Cr<CO>>  PROH  THE  PHENYL  TO  THE  o-BONDED 
CYCLOPBNTAOIBNYL  RING  IN  T-PHENYL-PLUORENYL,  3-PHBNYL- 
INDENYL.  AND  PHBNYL>CYCLOPBNTADIENYL  ANIONS. 

AIb«rte  CNceon,  AlMsaindro  Ganbaro,  Praneaaca  Gottardi 
Dipartlmanto  dl  Chlmiea  Plaiea  dall 'UnlvarsitA,  Via 
Loradan,  2  -  35131  PADOVA  (Italy) 

Alfonao  Vanzo 

Cantro  Studl  Statl  Holaeolarl,  Radical lei  ad  Bceltati  dal 
CNR,  Via  Loradan,  2  -  35131  PADOVA  (Italy) 


Intramolaeular  haptotropic  raarransamanta  in  biphanyl 
or  in  iao-alaetronie  ayatama  hava  not  baan  pravioualy 
obaarvad.  Racantly,  tha  mi^Z'ation  of  Cr(CO)s  occurring 
batwaan  co-ordlnativa  altaa  aaparatad  by  a  carbon-carbon  a 
bond  haa  baan  ahown  by  ua  to  occur  in  tha  3-phanyl- 
pantadianyl  anion.' 

In  thia  communication  «a  will  ahow  that  tha  migration 
of  Cr(CO>x  in  tha  phanyl-oyolopantadlanyl  anion 


takaa  placa  irravaralbly  in  tha  tamparatura  ranga  325^342 
K.  Analogous  shift  of  tha  inorganic  unit  occurs  also  in 
tha  9-phanyl-f luoranyl  and  tha  3-phanyl-lndanyl  anions. 
Tha  ratas  and  tha  activation  paramatara  of  thaaa  procaaaaa 
ara  oomparad  with  thoaa  of  othar  haptotropic 
raarrangamanta . 


J . (mam.  Spc.. Cham. Commun.  , 


A.Caceon,'  A.Gambaro,  A. Vanzo, 
(1985)  540 
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Tmtaolad  Ivon  Sandiiehea 
Franfoiee  Houlinte  and  Didiw  Aatruc 


LaboratoiM  d»  Chimia  Organujtt*  at  OegcmorndtalligM ,  (/.A.  CURS  K”  SS 
Vnivaraiti  da  Bordaaux  I,  3S1,  aoure  da  la  Liberation,  33400  Talanaa, 
Prarua. 


The  perfimationaliaation  of  [FeiC^B^XC^g)]  *PFg  been 

aehievad^  by  raaetion  with  allylbromida  and  t-BuOK  in  TBF. 
(aahema  I)  Thia  raaetion  folloaa  the  knoun  permethylation 
raaetion  with  .  The  reactivity  of  the  double  bonda  haa 
been  inveatigatad  with  the  aim  to  deaign  new  diaeoid  moleeulea. 


1  F.  Moulinea,  0,  Aatruapubmittedlfo  Angaw.  Cham.  Int.  Ed,  Engl. 

S  J.~R.  Ramon,  J.-T.  Saillard,  A,  La  Beuae,  M.  MeClinehey,  D,  Aatruc, 
J.  Am.  Cham.  Soe.  1982,  104  ,  7S40-7SSS. 
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MBTAL  CCMIPLBXBS  OF  1 , 3-OXBTDltO- 
l.a-DZBOKAFULVBIB  OBRZVATIVBS 


Walfr  SlabTt.  Volkftr  Sehif*r,  Gragor  Brodt  and  Hana  Pritzkow, 
Anorganlacb-Cbaniaehaa  Inatitut  dar  univaraitit,  Za  Nauanbaiaar 
Paid  370,  0-6900  Baidalbarg,  FkG 


Raactlon  of  (Z)bis<dlcbloroboryl)baxana-3  with  l,l-bia(triBath7l- 
atannyl ) -3-aatbyX-l-propana  laada  to  of  tha  dlborafulvana  dariva- 
tlva  1.  Tbla  Lawia  acidic  batarocycla  ia  a  four-alactron  donor 
and  it  baa  good  accaptor  propartias  for  tba  foraation  of  aononu- 
claar  and  dinuclaar  coaplaxaa.  A  typical  axaapla  ia  tba  tatracar- 
bonylaatal  coaplax  g,  which  is  obtained  on  reaction  of  1  with 


Mo(CO)«.  With  bis (allyl) nickel  tha  sandwich  1  and  the  tripla-dac- 
kar  £  are  fomad.  An  unusual  transfer  of  CsHa  occurs  whan  1.  is 
reacted  with  [(CiBi )Ni(C0)]s  to  give  £  and  tba  paraaagnatic  tri¬ 
ple-decker  sandwich  [(CiBs )Fe(COD) ]tZn  and  1.  yield  paraaagne- 
tic  FeFa  tripla-daekar  coaplaxaa.  Tba  structure  of  several  coa- 
plaxas  will  be . dlscussad . 


1)  V.  Sctalfar,  B.  Pritzkow,  W.  Siabart,  Angaw.Chaa.  100  (1988)  373 


NOVEL  SAMONICH  CONPOiniDS  COHTAXMIMO  PIIOSPRMIOS 


las 


John  r.  Nixon.  Ralnor  Barttch.  Nohd.  JaaiJ'  Naah  and  Patar  B.  Utchcodc, 
School  of  Chaniatry  and  Nolacular  Scianeaa,  Unlvaraity  of  Suaaax. 
BrlcNton.  BNl  90J,  Suaaax.  Bncland. 


There  is  eonsiderabl*  current  interest  in  the  ligating  behaviour 
of  unsaturated  organoptao^honu  ligands.  >  It  has  become 
increasingly  apparent  that  formal  replacement  of  a  CH 
fragment  by  P  or  a  CH]  fragment  by  PR  in  organic  compounds 
can  lead  to  a  variety  of  novel  unsaturated  organophosphonis 
compounds,  many  of  which  form  complexes  with  transition 
metals.  During  the  past  few  years  the  structural  types  (a)— (h) 
have  been  established  (ML.  •  transition  metal  and  attendant 


ligands). 

— C=P 

1 

\  / 
u 

II- 

a 

1 

1 

1 

V 

ML/I 

ML/, 

ML/, 

ML/, 

(a) 

(b) 

(e) 

(d) 

ML/, 

(•) 

ML/, 

(f) 

ML„ 

(a) 

X. 

Rocant  results  In  syntheses,  photo-electron  spectre  and  elactrpcbealstry 
of  sandwich  coapounds  of  the  type  IN(n*-PtCtRt)r]i(N  ■  Cr,Pe),will  be 
reported.  New  ring  systeas  typified  by  (1)  and  (j)^  below  (the  forwer 
containing  a  1,2,4  trlphoapba-butadiana)  will  be  described  as  will 
*balf-sandwieh’  coapounds  (k)  , 


1.  J.  P.  Nixon  Chen.  Rrvi.  In  Preaa. 

f  In  collaboration  with  Prof.  N.  Green.  Ring's  College.  London. 
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ANALOGUES  OF  METALLOCENES  WITH  SEPARATED 
ALLYL  AND  OLEFIN  SYSTEMS 

J.  BlUmel,  N.  Hertkorn,  F.  H.  KUhler.  G.  MUller,  D.  Wilkinson, 
Anorganisch-chemisches  Institut  der  TU  HUnchen,  Lichtenbergstr.  4, 
8046  Garching,  W-Germany.. 


Carbanions  of  type  1  play  an  important  role  in  the  discussion  of 
homoaromaticity^.  As  a  working  base  we  regard  1  as  a  cyclopenta- 
dienyl  (Cp)  the  y-system  of  which  has  been  broken  down  into  an 
oleflnic  and  an  allylic  system  so  that  corresponding  transition 
metal  complexes  of  1  show  increased  reactivity  as  compared  to  Cp 
complexes.  We  describe  the  synthesis  of  complexes  containing  the 
following  ligands;  bicyclo[3.2.l]octa-2,6-dien-4-yl,  bicyclo[3.2.2j = 
nona-2 , 6 , 8-tr ien-4-y 1 ,  and  tricyclo [5 . 2 . 1 . 0^ ’ deca-3 , 8-dien-5-y 1 . 
Two  examples,  2  and  3,  are  shown  below.  Compared  with  ferrocene 
these  complexes  display  some  remarkable  differences  and  similari> 
ties  which  will  be  discussed. 


1  a)  L.  A.  Paquette,  Angew.  Chem.  90(1978)114.  b)  R.  Lindh,  B.  0. 
Roos,  G.  JonsNll,  P.  Ahlberg.  J.  Am.  Chem.  Soc.  108(1986)6554 
and  references  cited  therein. 
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SYNTHESIS  AND  REACTIONS  OF  CYCLOMETALLATED 
COMPOUNDS  OF  NICKEL 

Antoni  Pietrzykovski,  Plotr  Maksymluk  and  Malgorzata  Milosz. 
Institute  of  Organic  Technology,  Warsaw  Technical  University, 
Koszykowa  75  ,  00-662  Warsaw,  Poland 


Treatment  of  bis-cyclopentadienylnickel  with  2-((dimethylamino] 
methyljphenyllithium  in  THF  at  room  temperature  for  2  h  leads  to  the 
formation  of  r|p -cyclopentadienyl(2-((dimethylamino)methyl)phenyl)nickel 
with  60%  yield. 


N(CH3)2 

Li 


+ 


CP2NI 


The  product  was  reciystallzed  from  hexane  and  characterized  by 
elemental  analysis  and  NMR:  /CDCI3/  6.86  /m,  4H,  ring  H/,  5.20 
Is,  5H,  Cp  ring  H/,  3,6l  /s,  2H.  CH2/.  2.50 /s,  6H,  NCH^/. 

Neither  this  compound  nor  its  azobenzene  analogue  insert  olefins 
and  dienes.  The  reaction  of  (azb)NiCp  with  Cl2C»CCl-CCl»CCl2/H20 
mixture  leads  to  the  formation  of  2-hydroxyazobenzene . 

The  reaction  of  bis- ((2-arylazo)  aryl) mercury  with  nickel  bromide 
in  THF  leads  to  the  coupling  of  ( arylazo) arene  groups  in  ortho  positions. 


1  a:  R-H;  b:  R-CH3 


After  recrystallization  from  pentane  compounds  la  and  lb  were 
isolated  with  52%  and  62%  yield  respectively  and  were  characterized  by 
means  of  elemental  analysis,  IR  and  mass  spectra. 


CTCLOOCTATETRAENE  AS  BRIDGING  LIGAND;  STRUCTURES,  DYNAMIC  BEHAVIOUR  AND 
REDOX  CHEMISTRY  OF  BIMETALLIC  COMPLEXES 

Albrecht  Salzer  and  Urs  Ruppli,  Anorgsalach-cheoiaches  Institut  der 
UniverslCNt  Zurich,  Uincerthuraracr.  190,  8057  ZUrlch,  Switzerland 

Joseph  Edwin  and  Williaii  E. Geiger,  Departaent  of  Cheaistry,  University  of 
Vermont,  Burlington,  Vermont,  05405 

Arnold  L.  Rheingold,  Departaent  of  Chemistry,  University  of  Delaware, 

Newark,  Delaware  19716 


A  aeries  of  dimetallic  complexes  of  general  composition  [Cp2MiM2()i-CgH8]"'*’ 
will  be  presented  with  Mi^2  **  Co,Rh,Ru  and  n  «  0,1,2. 

Cp2Rh2Cgitg  occurs  as  two  isomers  with  either  cis  or  trans  coordination  to 
Che  bridging  CgHg  moiety.  Both  complexes  undergo  reversible  two-electron 
oxidations  with  concomitant  structural  rearrangements.  The  trans-dication 
shows  an  unsual  slipped  tripledecker  structure. 


I 


M 

4^ 


M-Cojtti 


M 

I 

M 

1 

4^ 

M-Cojtti  n«2 

M>Ru  nmO 

M>Ru 

In  search  for  more  electron-deficient  numbers  of  this  series,  the  oxidation 
of  Cp2Eu2CgHg,  also  a  slipped  tripledecker,  was  investigated.  This  also 
undergoes  reversible  tm-electron  oxidation.  In  the  dication  the  eight-carbon 
ring  of  the  neutral  precursor  has  opened,  giving  a  chain  whose  termini  now 
bridge  a  newly  formed  Ru-Ru  bond.  The  central  structure  is  basically  a  ten- 
membered  dlmetallacyclic  ring.  This  reaction  appears  to  be  the  first  example 
of  a  reversible  ring  opening  of  a  bridging  olefinic  ligand. 


A. Salzer,  U.Ruppll,  J. Edwin,  W.E. Geiger  and  A. L. Rheingold,  J.Am.Chem.Soc. 
(1987)  109,  7893 
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Th*  Chcmistiy  and  StructurM  of  TrimMitytaiuminum  Darivativaa;  Noval 
Stericaily  Hindered  Organometalllc  Compounds 

John  P.  Qllvar.  Sreeni  De  Mel.  and  Mark  LaLama 


Department  of  Chemistry, Wayne  State  University.  Detroit,  Michigan  48202,  USA 


The  stnjcture  of  the  stericaily  crowded  molecule,  trimesitylaluminum,  determined 
previously,^  will  be  compared  with  the  crystal  structure  of  trimesitylaluminum*THF(1 ) 
adduct  which  has  been  determined  by  single  crystal  X-ray  diffraction  techniques.  The 
latter  compound  crystallizes  in  the  monodinic  lattice  system,  space  group  P2^/c,  with 
unit  cell  dimensions  of  a  «  8.457(7),  b  -  14.318(2),  c  -  22.234(3)  A.  p  -  98.271(9)^ 

V  «  2264.48(49)  and  Z  «  4.  The  final  full  matrix  least-squares  refinement  on  2062 
data  gave  R  «  7.5%  and  «  4.5%.  1  Is  similar  to  other  organoaluminum  adducts 
yielding  a  four-coordinate  aluminum  atom  but  the  steric  crowcing  leads  to  a  slightly 
longer  Al-C  distances,  dgy  ■  2.017  A  and  an  AI-0  distance  of  1.969(5)  A, 
significantly  longer  than  the  AI-0  distance  observed  in  other  THF  and  diethyl  ether 
adducts.  Further  evidence  of  the  steric  crowding  is  seen  in  the  distortion  of  the 
C-AI-0  angles  with  one  of  these  angles  91.4”,  far  less  than  observed  in  other  ether 
adducts  of  triorganoaluminum  derivatives.  Simple  calculations  on  the  ’acceptor”  site 
size  will  be  discussed  and  their  implications  with  regard  to  the  formation  of  other 
adducts  will  discussed  and  compared  with  experimental  results.  The  formation  and 
structure  of  derivatives  in  which  one  or  more  alkoxide  or  halide  groups  have  been 
substituted  for  a  mesityl  group  will  be  described. 

1)  Synthesis,  Molecular  Structure,  and  NMR  Spectra  of  Trimesityfaluminum,  A 
Novel  Three-Cooidinate  Molecule:  John  J.  Jerius,  Juliet  M.  Hahn,  A.  F.  M. 
Maqsudur  Rahman,  Ole  Mols,  William  H.  lisley,  and  John  P.  Oliver, 
OrganometaIBcs,  1986, 5, 1812-14. 
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VALENCE  TAUTOMERISM  OF  RX-BRIDGED 
(X  -  P..  Sb,  S..  Te)  OlHETAL  COMPOUNDS 


Gottfried  Huttner.  Anorganisch-Chemisches  Instltut  der  UnlversItBt  Heidelberg 
In  Neuenhelmer  Feld  270,  0  -  6900  Heidelberg,  F.R.G. 

The  allyllc  anion  ^  and  Its  ring  closed  valence  tautonere  g,  the  cyclopropyl 
anion,  are  dose  and  Interconvertable  neighbours  on  the  corresponding  hyper¬ 
surface. 


The  behaviour  of  these  master  compounds  Is  mimicried  by  their  organometalllc 
analogues  such  as  phosphinidene  (g)  or  "sulflnldene"  (Q)  complexes. 


LnH»  CpICOljMn 


The  Selenium  homologue  of  Q,  g,  displays  a  temperature  dependent  equilibrium 
between  the  open  (g)  and  the  dosed  form 


Se® 

\  L„M«  CplCOIjMn 

LnM - MLn  " 


The  observation  Itself  and  Its  Implications  are  discussed. 
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HOVEL  "III/V".COMPOrarDS 

Hana  H.  Karseh.  G.  Hanika,  A.  Schneider,  G.  hiiller 
Anorganlseh-cheniaehea  Inatitnt,  Technisehe  Universitat  niinehen, 
Lichtenbergstr.  4,  D-8046  Garching,  P.R.G. 


Taking  advantage  of  the  concept  of  isoelectronic  relationship, 
"IIIA"-analoguea  (I,  II)  of  silenea  (III)  and  disilenes  (TV) 
map'  be  anticipated. 


\  / 

1 

\  / 

1 

•0*. 

f  \ 

I 

II 

c=si‘;^ 

2:31= Si" 

III 

IV 

Monomeric,  dimeric  and  trimerie  derivatives  of  (I,  II)  with 
more  or  leas  bulky  substituents  have  been  prepared  and  charac¬ 
terized  structurally  and/or  spectroscopically.  Other  anionic 
phosphorus  baaed  ligands  than  diorganophosphides  (EgP)",  e.g. 
(V),  (VI)  and  (VTI)  likewise  give  neutral  Ill/V  eompotmds. 


Examples  for  dimeric  and  monomeric  boron  diorganophosphides  are 
2  i*  respectively.  Preparation,  properties  and  structures 


(♦BiljP-B(E)^Ba]j  [(He8)2P]2B-0*t 

1  i 


i3e 


ftmCTKHIAL  AMD  CBIRAD  PHOSPHORDS  lORAD  DOOBLB  B(M(D  COMPZiSXBS 
Cp(l.)2M*PRa  W  •  **»»  *> 

f n« no  Mallaeh .  S>  An)Uin<  S.  Modes.  U.  Mirth  end  M. 
Sclui«uP«r<  Instltut  fftr  Anorga&lsche  Cheaie,  Onlversit&t 
WQrzbura,  Am  Hublend,  0-8700  WOrzbura.  PRO 

Functional  natal  phoaphorus  double  bond  complexes 
Cp(CO)2M-P(R)X  <l)  (X  -  H,  Cl;  R  •  alkyl,  aryl,  alkoxy, 
dialkylanino;  M  •  Mo.  W)  can  bo  synthesized  either  via 
decarbonyl ation  o«  the  corresponding  netollo-phosphanes 
Cp(CO)2M-P(R>X  <2)  or  via  the  dehydrochlorination  o£  the 
bifunctional  phosphane  complexes  Cp(CO)  jMWD-PCH)  <R>X  (3). 
In  special  cases  side  reactions  give  rise  to  the  formation 
the  metallacyclea  Cp (CO) ^M-P (thuJ (Cl) -PtBu  (4>  or  the  di- 
nuclear  M«P  complex  Cp(CO)2M»P{Meo)-M(CO)2[P{Mes)H2]Cp  (5). 
Compounds  of  the  type  2  are  extremely  reactive  concerning 
the  exchange  of  P-bonded  hydrogen  chlorine  atom.  In  this 
context  H/Cl-exchange  xith  CCl^  can  be  realized  as  well  as 
the  substitution  of  chlorine  against  RO  ,  RS  ,  R^M  «»•*  the 
metal  anions  C5R5(C0)3M"  (R  -  H,  Me).  Experiments  to  convert 
2  to  tCpCCOjM-PR)^  have  so  far  been  unsuccessful. 

The  chiral  metal  phosphorus  double  bond  complexes 
Cp(CO) {Rj[PH)M-PR2  (7)  (RjP  ■  Ph^P,  t-Bu(Ph)P)  are  obtained 
via  dehydrohalogenation  of  Cp(CO) (R^PH) jMCl  16)  with 
Me  P^CHj.  7  can  be  further  deprotonated  to  the  anionic 
diphosphametalla-allyl  species  lCp(CO) (RjP) jM]  (8),  which 
i.^pi.^muts  an  attractive  building  block  in  cluster  synthe¬ 
sis  ,  The  structure ,  the  spectroscopic  data  and  the  reactivi¬ 
ty  of  7,  8  are  discussed. 
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SltA-MBTALLOCYCLOPHANES 


Chriatoph  Elachenbroich.  Jamea  Hurley,  wemer  Maaaa  and 
Gerhardt  Baum 

Fachbereich  Chemie,  Phillppa-Univeraitat. 
Hana-Meerwein-straaae ,  D-3550  Marburg  (FRG) 


By  meana  of  wet-chemical  methoda  ^md  by  metal-atom  ligand- 
vapor  cocondenaation  techniquea  we  have  prepared  biaCi^^-arene) 
metal  complexea  containing  -R2Si-  aa  well  aa  -R^Si2-  groi^  aa 
Interannular  bridgea  ( aila-metallocyclophanea ) : 


1  and  4  are  characterized  by  X-ray  cryatallography,  the  para¬ 
magnetic  apeciea  1*  •  <  3^  »  atudled  by  EPR- 

apectroacopy.  Topica  of  intereat  Include  the  effect  of  ring 

12 

tilt  on  metal-ligand  apin  delocalization,  the  influence  4^  - 

coordination  of  a  tranaition  metal  atom  excerta  on  the  atruc- 
ture  of  the  parent  cyclophane  and  the  proapect  of  conatructing 
hetera-cyclophanea  taking  advantage  of  the  template  effect. 

Work  towarda  accompliahing  higher  degreea  of  interannular  brid¬ 
ging  and  towarda  aubatltution  of  germanium  and  tin  for  silicon 
in  order  to  fine  tune  the  dimenaion  of  the  aandwich  cavity  ia 
in  progreaa  and  will  be  reported  in  due  course. 


£l]  ch.Elschenbroich,  J. Hurley,  W.Maasa,  G.Baum 
Angew.Chem. 100(1988}  in  print 
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FERROCEMILSILATRANES 

Rudolf  Horruann.  OrgaBiseh-Chomiaehoa  Institut  dor  Tochnlachon 
UnivaraltSt  Nffnehan.  Llchtanbargatr.l.  0-8046  Carching  (F.R.G.) 


Sllatraaaa  ara  pantaooordinatad  allleoa  eoapouada  of  pbaraaeautlcal 
lataroat^  .  Although  aaay  darlvativaa  vlth  diffarant  aubatituanta  at 
allieon  hava  baan  raportad,  no  ailatraaaa  with  aatalloeana  aubatituanta 
hava  avar  baan  praparad.  Tha  flrat  aaabara  of  thla  elaaa  of  eoapounda 
vlll  bo  praaantad  hora. 


(ID 


tha  ailatranaa  (I)  and  (XI)  ara  praparad  in  tha  uaual  vay^\  i.a. 
by  traaaaatarlfieatlon  of  triathoxyailanaa  with  triathaaolaaina ,  or 
by  diraot  raaetion  of  athoxyailatrana  with  lithiatad  farroeanaa. 

(1)  and  (II)  ahow  tha  noraal  apoetroaeopie  bahaviour  of  farroeana 
and  ailatrana  darivativaa,  and  tha  RMR  ehaaieal  ahifta  of 

Vf  and  'Si  lia  in  tha  ranga  axpaetad  for  aueh  eoapounda.  Coaparing 
tha  ailatranaa  with  tha  eorraaponding  triathoxyailanaa,  tha  upflold 
ahift  in  tha  ^^Sl  VMR  apaetra  eonflraa  tha  widaning  of  tha  coordination 
aphara  by  tha  foraation  of  tha  nitrogaa-ailieon  bond.  Intaraatlngly, 
a  eonatdarabla  lowaring  of  tha  radox  potantlal  eorraaponding  to  tha 
ravaraibla  tranaition  ia  obaarvad  coaparing  tha  triathoxyai- 

laaaa  vlth  tha  ailatranaa  (41^*2  *  ^  ^  (I^))* 

Tha  radox  potantlala  of  tha  triathoxyailanaa  ara  alaoat  tha  aaoa  aa  tha 
uaaubatitutad  farroeana,  while  tha  aueh  lower  potantlala  of  tha  aila¬ 
traaaa  auggaat  a  eonaldarable  tranaalaalon  of  alaetron  danaity  from 
nitrogen  to  iron  wia  allieon.  Haohaniaaa  for  thia  tranaalaalon  will  be 
diaeuaaad. 


1)  N.O. Voronkov,  Top.Curr.Cbaa.  77  (1979). 

2)  N.O. Voronkov,  Pure  Appl.Chaa.  35  (1966). 
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SYNTHESIS.  STRUCTUBE  AND  EEACTITm  OF  THE  GERMENE  (teSjCc-CRj 
J.  E«cudi«.  C.  Courat,  N.  Laaraq.  J.  Satgi 

Laboratoira  da  Cbiaia  daa  OrganoviBiraitt.  OA  477,  UnivaraiCd  P.  Sabaciar 
118  route  .da  Narbonna,  31062  Toulouaa  cEdax,  Fraaca 

and  M.  Bt^mger 

Inaticut  fSr  Anorganiacha  Ghania  und  Analytiache  Chaade  dar  Johaanaa  Gutanbarg 
OniveraitSt,  Johann*- Joachia-Bachar-Oag  24,  0-6500  Kaina,  Gataaay 


The  gamene  1^,  firat  atabla  coapound  with  a  geiaaniua-carbon  double  bond^, 
haa  recently  bean  aynthaaiaad  by  dahydrofluorination  of  the  fluorogetaana  2  : 


Maa.Ge-^ 
F  H 

2 


tBuLi 

■  ■  *  Maa2Ge«CR2 
1 


Naa 


2 

X-ray  atructure  of  haa  been  dataradned  :  the  genaanlua  atom  ia  planar 
and  the  geraaniua-carbon  double  bond  (1.80  A)  ia  ahortanad  by  about  10.52  in  re¬ 
lation  to  the  eorreaponding  aingla  bond  in  the  geraane  Mea2Ce(H)C(H)R2.  Strong 
aeaoaeric  effecta,  corroborated  by  calculationa.  are  obaarved  between  the  Ca>C 
double  bond  and  the  fluorai^lidana  group,  and  alao  for  the  firat  tiae  acroaa 
the  gemaaiua  atom. 

Reactivity  of  ^  ia  very  iaportant  towarda  elactrophilea  (protic  reagenta, 
halogana...),  nuclaophilaa  (lithio  coapouada,  hydridaa...)  which  add  onto  the 
double  bond. 

Many  cycloaddition  reactiona  have  been  obaerved  :  ^-fl]  (aulfur) ,  [2'*'2]  (aco 
co^tounda,  iainaa,  aldehydaa  and  ketonaa),  [2'«’3]  (nitronaa,  diaao  coapounda)  and 
[2«’4]  (1,3-diaaaa,  o-athylanic  aldahydaa  and  katonaa)  with  foraation  of  novel 
three,  four,  five  and  aix-aaabarad  ringa. 

The  garaana  ^  appaara  aa  a  vary  iateraating  new  aynthon  in  organoaetallic 
chaaiatry. 


Rafarancaa 

1)  C.  Courat,  J.  Eacudid,  J.  SatgE  and  H.  Laaraq,  J.  Aa.  Chea.  Soc.  (1987),  109, 
4411 

2)  M.  Laaraq,  J.  Eacudid,  C.  Courat,  J.  Satgd,  M.  Dragar  and  R.  Daaaal,  Angaw. 
(Hiaa.  (in  preaa). 
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LOW-COOROItMTEO  SKCIES  WITH  MMIN  GROUP  IV/VI  BONOS 
INCLUDING  POST-TIUNSITION-ELEICNTS 


W.-H.  du  Mont.  L.  Lange,  0.  Sewing,  T.  Severengiz,  I.  Wagner,  Fachberelch  Cheule 
UnIversItXt  Oldenburg,  Postfach  25  03,  0-2900  Oldenburg,  RFA 


I.  GENERATION  AND  DECOMPOSITION  OF  C>Te  DOUBLE  BONO  SPECIES 

B1$(tr1nethy1s11y1)te11ur1de  ^  and  d1(p1va1oy1)te11ur1de  react  to  give  piva- 
1oy1(trlMthy1s11y1)te11ur1de  [triaethylsllyl  telluropivaloate]  which  exsits 
in  an  dynamic  equilibrium  with  the  C>Te-bonded  isomer  and  ^  are  related 

by  an  intramolecular  1,3-trimethy1si1y1  shift;  (2-^)cyc1oaddition  reactions  with 
the  C«Te  bond  lead  to  complete  consumption  of  J  and  ^  Sterically  less  con¬ 
gested  obtained  from  ^  with  diacetyltelluride  (confirmed  by  mass  spectra 
and  trapping  experiments)  decomposes  spontaneously  to  give  E-  and  Z-bis(trime- 
thy1s11oxy)buten  (2). 

II.  APPROACH  TO  STERICALLY  CONGESTED  MOLECULES  WITH  Ge>S  OR  Ge>Se  BONDS 
B1s(2,4,6-tri-tert-buty1phenyT)germ8nium(n),  §,  the  first  isolated  diarylger- 
mylene,  rearranges  within  several  hours  at  room  temperature  to  an  the  isomeric 
germaindane  $  ^  With  sulfur,  |  reacts  at  low  temperature  to  germaindanthiol 

The  spontaneous  C,H  activation  at  one  ortho- tert-butyl  group  of  germathione 
g  by  an  adjacent  6e*S  bond  deserves  interest.  Corresponding  experiments,  that 
might  lead  to  Ge>Se  or  Ge>Te  bonds,  will  be  reported. 

III.  FORMATION  AND  STABILISATION  OF  THE  FIRST  SELENO  GERMYLENE 
Oi-coordinate  divalent  germaniun  species  are  known  with  bulky  substituents 
that  contain,  C,N,  0,  or  S-atoms  bonded  to  germanium.  Stable  monomeric  germy- 
lenes  with  less  electronegative,  and  highly  polarizable  atoms  [from  the  4th 
and  5th  period]  attached  to  germanium  have  not  yet  been  isolated.  Bis(2,4,6- 
tri-tert-butylphenylseleno)germanium(II}  g  was  generated  from  the  correspond¬ 
ing  lithium  reagent  with  GeCl2-dioxane  at  -78”C  ...  -40'’C.  Isolation  of  pure  g 
at  room  temperature  failed,  but  pure  0ich1oro(2,4,6-tri-tert-buty1phenylsele- 
no)germanlum(IV)  g  was  obtained  in  low  yield.  Trapping  of  g  with  H(C0}gTHF  led 
to  yellow  crystalline  (H(C0)j«  g],  the  monomeric  germylene  complex  2S* 

(tl  T.  Severengiz,  W.-W.  du  Mont,  J.Chem.Soc.,  Chem.Coniwn.  1987,  820 
[2]  L.  Lange,  W.-W.  du  Mont,  J.Organomet.Chem.  m  (1987)  C17 
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SXVIHBSIS  JUIB  CASJLLmiC  ACIIVIIY  OV  CABBQBZL  FALLASIOIf 

CUJS1SBS 


l.l.ltolse6T,  Institute  ot  General  &  Inorganic  Chemistry, 
Academy  of  Sctenoea,  lenlaakil  pr*,  31,  Moscow,  USSR 


Palladium  cmpounds  are  known  to  catalyze  carbonylatlon  re¬ 
actions  of  unsaturated  hydrocarboas,  haloalkyls,  carboxylic 
aolda,  alcohols,  nltroaromatlc  derivatives  [1,  2}.  !Qils  attracts 
attention  to  carboxiyl  palladium  complexes  [^3*  4}. 

Synthesis  and  properties  of  carboxiyl  clusters  with  Pd^-core 
[5,  6]  will  be  considered.  Ihe  dehydratation  of  alcohols  ca¬ 
talysed  by  heteronuelear  Pd,Ho-clttster  Ha2Pd^Mo^(C0)^2^P4  ^ 

under  mild  conditions  will  be  discussed. 


References 

1. P.M.Mzitlls  "^Ehe  Organic  Chanlatry  of  Palladium"  v.II.  Cataly¬ 
tic  Reactions.  Academic  Press,  Hew  fork  and  London,  1971. 

2. Catalysis  in  C^  Chemistry.  Ed.  by  V.Heim,  A.P.G.2>ordrecht, 
Boston,  Lancaster,  1983. 

3. H.H.Tcu:gaftig,  I.A.8tr<saaova,  X.I.Molseev  Ras8k.Z.Heorg.Khim. 
1980,  v.25(l),  p.236-244. 

4. P.Calderazso,  D.B.Dell'Amico  Pure  end  Appl.  Chenu,  1986,  v.98, 
H  4,  p.561-566. 

5.1.1. Moiseev,  3!.A.Stramnova,  M.H.irargaftig,  G.Ja.Mazo,  L.G.Kus- 
mlns,  Ju.Z.Struchkov  J.C.S.ChenuCaeanin.  1978,  p.27-2B. 

6. H.H.VarBaftlg,  I.A.8tromaova,  t.S.Khodsahova,  H.A.Poraj-Ko- 
shltz,  I«I.Molseev  Xbord.  Khlm.  1981,  v.7(1)i  p. 132-140. 

7. f.A.Straiiinova,  I.H.Busygina,  S.B.Eatser,  A.S.Antsyshkina,  M.A. 
Pora^i-Eoshlts,  I.I.Molseev  fiokl.  AH  SSSR,  1967,  v.295(4), 

p. 890-893. 

5.1. A.Stromncva,  I.H.Busygina,  S.B.Kataer,  A.S.Antsyshkina,  H.A. 
PoraJ-Koahits,  I.I.Molseev  Izv.  AX  SSSR,  Ser.  Khia. ,  1987, 

H  6,  P.U35. 
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ORBMIO  Mats  BARTH  HTORZDBS  WITH 
CHBIATIHG  BZSCTCLOPBRTAOIERB  LIGMID 

Chanqainq  Ye.  Yuqin  Li  and  Changtao  Qian,  Shanghai  Institute  of 
Organic  Chemistry,  Academia  Sinica,  34S  Lingling  Lu, Shanghai, China 

The  (CjH^ (CH2)3C5H^jMC^Hj-t(THF)  complexes  react  with  dihydro¬ 
gen  in  toluene  under  mild  conditions  to  yield  a  new  class  of  organo 
rare  earth  hydrides  with  a  chelating  biscyclopentadiene  ligand 
(C5H^(CH2)3CsH^]MH(THP)  (M«Y,  Er,  Lu).  These  hydrides  have  been 

lC5H^(CH2)3C5H^lMC^Hj-t(THF)  +  H2 
— —  (C5H^(CH2)3C5H^)MH(THF)  +  {CH3)3CH 

characterized  by  IR,MS,^R  NHR  spectroscopy  and  elemental  analysis. 
They  are  stable  enough  to  be  isolated  and  identified  at  ambient 
temperature.  The  factors  which  have  been  presumed  to  influence 
the  cleavage  of  N-C  bond  in  precursors  and  the  formation  of  N-H 
bond  are  discussed. 

Treatment  of  the  hydrides  obtained  with  1-hexene  in  tetrahydro- 
furan  produces  hexane  in  good  yield,  moreover  the  hydrides  are 
able  to  hydrogenate  catalytically  1-hexene  under  mild  conditions. 

1.  Changtao  Qian,  Changqing  Ye,  Hanshang  Lu,  Yuqin  Li  and  Yaozeng 
Huang,  J.  Organomet.  Chem.,  263,  333  (1984). 

2.  Changtao  Qian,  Changqing  Ye  and  Yuqin  Li,  J.  Organomet.  Chem., 


302,  171  (1986) 
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C-X  ACTIYATIPII  WITH  Cn^  AMP  CmiVATIVKS  Of  Y.  L..  AMD  C. 

Martin  Booll.  DJurr*  Poatan.  Sob  DuehntMu,  Auk*  ItentnMi  and  Jan  H.  Tauban. 
Oapartaant  of  Chaaiaerr,  Okiiraraitjr  of  Gronlagan,  Tha  Kttharlanda. 


In  our  atudy  on  tba  raactivity  of  aatallocana  hpdrida  and  alkyl 
eaaqtounda  of  Y,  La.  and  Ca  wa  found  raaarkabla  aalacclvlty  dlffarancaa  for 
tha  activation  C-X  bonda. 

Tharaolyaia  of  Cp2HCH(SiMaj)2  in  toluana  gava  a  aiztura  of  products  for 
M  -  Y.  but  for  M  >  La  and  Ca  azcluaiva  activation  of  ap^-C-H  bonds  with 
formation  of  tha  banzyl  darivatlva  (Pig.  1}  ms  obsarvad  (aq  1). 


Cp2MCH(SlMa3)2  +  - >  Cp^BjC^Hj  ♦  CH2(SiMa3)2  (M  -  U.  Ca)  (1). 


Fig.  1.  Fig.  Z. 

Thecmol/sas  in  an  inert  solvent  Ilka  cyclohaxana  again  shornd  the 
formation  of  CH2(SiMa3)2.  For  M  Ca  aelactiva  double  byclrogen  abstraction 
from  the  Cp^-methyl  groups  took  place  (Fig.  Z).  The  intriguing  product  is  a 
tatraawr  with  bridging  C3Ha3(CH2) 2 'groups. 

For  Cp^YB  both  C-B  and  C-X  activation  ms  observed.  Ortho  directing 
groups  lika  -OCH3  and  -SCB3  provide  aalective  C-B  activation  of  ortho  C-B 
bonds  (aq  Z).  In  contrast  to  this,  aliphatic  ethers  show  activation  of  tha 
C-0  bond  (eq  3). 


CpjYH  t  PhXCBj  - >  Cp2Y(o-C3B^XCB3)  ♦  B2  (X  -  0,  S)  (Z). 

CpjYB  ♦  B-O-R  - >  CpjY-OR  +  RH  (R  -  Et,  ^Pr> 


(3). 
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lUULCZIVIIY  AID  CAXALYSIC  FB0P8BIIBS  OV  SAPHZHALBHE 
AID  AKBBACSIX  COffLIZSS  OP  imBBIOH 

jl2l£Ba^]car«tv,B*A.P«Aorova,  I.A.Baaal£liia,  O.S.Xaliztina, 
I.M.Peii7aglxia,  YU*P*RadkOT,  L.I.Za]c2)aroT,  Q.A.SasuvMv, 
Inatltute  of  Chamlstrp,  U.S.S.R  Aoadaaor  of  Seienoes, 
froplnlna  at,  49,  aSP-445,  Oorkp,  U.S.S.R. 


Racently  «o  have  f  ouad  that  interaotlon  of  the  aahpdrous  lan- 
thaaold  halides  with  xiaidithalane  sodltm  or  naphthalene  llthltun 
leads  to  the  foznatlon  of  hl^  reaotlve  naphthalene  eoi^lexes  of 
laathanolds  C^Q^La^ClfBal)^  (Ln  <■  Sm,  Bn,  Yb;  H  ■  LI,  la;  Hal  - 
Cl,  Br,  I;  X  -  1-5;  y  -  0-3) [l]. 

the  complex  C^QHgZb2(l)  shoes  hl£^  catalytic  activity  In  the 
reactions  with  oscygencontalnlng  reagents  and  unsaturated  hydro- 
oarbons.  She  oaqionnd  1  catalyses  polymerzatlon  reactions  of 
epoxides,  styrene,  methyl  methaerylate,  Isoprene  plperllene. 
It  also  catalyses  eopolymerlsatlon  reaction  of  ethyleneoxlde 
with  styrene  and  Isoprezie,  and  reaction  of  epoxides  with  CO2 
whloh  leads  to  alkylenaoarbonates  r£ePE^^^CO^. 

Reaction  of  I  with  Ph^GeH  (ZBP,  20«C)  gives  a  metalhydrlde  comp¬ 
lex  of  the  new  type  (Ph^QeH}2Yb>(ZHP}^.  It  was  Isolated  as  the 
yellow  diamagnetic  crystals,  soluble  In  IBP,  toluene,  a.p.  129- 
133«C(deo.}.  X-Ray  analysis  shows  that  the  molecule  of  the  pro¬ 
duct  Is  distorted  octahedron.  She  grouping  OeHXbHGe  Is  almost 
oollnear;  the  Ge— B— Yb  angle  Is  169.4,  and  168.8",  the  B— Yb-B 
angle  Is  179.0*,  t)M  Ge^  distances  are  I.61  and  1.65  A  ,  the 
Yb-a  distances  are  1.56  and  1.51  A  .  Boleciiles  of  XBP  lei  In 
eqxiatorlal  plane.  Anthracene  complex  C^^B.^QYb2(IaCl)^  was  obtai¬ 
ned  as  the  black  pyrophoric  Insoluble  powder  by  reaction  of 
YbCl^  with  anthracene^  sodium.  It  reacts  with  02,  B2O,  CO2,  CpB, 
(lle^Sl)2BB  and  like  naphthalene  complex  but  reactions 

are  slower  and  give  lower  yields  of  the  corresponding  products. 

I.  M. I. Bochkarev,  A.A.Xrlfonov,  T.X. Cherkasov,  G.A.Razuvaev, 
Abstr.  TUI  PBCBBK  Conf.  Organometal  Chem. ,  Toledo,  (1987), 
p.  152;  Zh.  Obshch.  Khlm.  58(1988)719. 
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THE  PREPARATION  OF  DIVALENT  AMIDO-LANTHANOIDS  BY  PROTOLYTIC 
CLEAVAGE  OF  (C«F,).M  (M  s  Sm,  Ett,  Yb)  -  EVIDENCE  FOR  THE  FORMATION 
OF  (C«Fs)aSm  FROM  (C6F,).Hs  AND  METALLIC  SAMARIUM. 

G3.  DeacoD  and  C.M.  FmaytlL  Dapartmat  of  Chamiatry,  Monath  Univafiity,  Qayton, 

Victoria  3168,  Aosttalia. 


Hw  hia(petttafliion^«n]rl>lantlkanoidcomplaxM,  (CeFa)iM  (M  s  En,  Yb),  which  ara  taadily  piapaiad 
by  traaametallation  of  (C«Fs)3Hg  with  aoioinnin  or  yttarbinm,  (aq.(l)),  taact  with  weak  N-adda,  dia- 
placing  pentaflnoiobenaana  and  forming  ^valant  amido-lanthanmda  (oq.(2)). 


Hg(C*F,),  +  M  ^  (CoF,),M  +  Hgl  ...(1) 

M  s  En,  Yb. 

(CiF*)jM  +  2R,NH  (HoN),M  +  2C«F*H  ...(2) 

RiNH  3  carbaaola,  2-phenylind<do 

Prior  formation  of  tha  (C«Fs)rU  raagent  can  ba  omitted  by  naing  a  “ona-pot”  aynthaaia,  vis  ~  direct 
reaction  of  tha  matal,  (C(Ff  )aSg  and  tha  amine  (a4.(3}}. 

M  +  (CaF.)jHg  +  2RaNH  ^  (RaN)iM  +Hy  +  2CsFsH  ...(3) 

M  3  En,  Yb;  RgNE  s  2-phenyliadola 

Tha  reactioa  of  (CeFf  )sHg  with  tamarinm  metal,  in  cratraat  with  that  for  enro^nm  and  yttarbinm, 
yialda  aa  variety  of  prodncta  which  are  conridarad  to  ba  derived  from  dacompoaition  of  initially  formed 
(C«Fs)3Sm  and/or  (CaF«)3Sm  apedaa  (aq.(4)). 


(C6F$)aHg  +  Sm 


(C.F,)aSm 

(CaFt)3Sm 


—  ^oompoaitioa  prodncta 


■■■(*) 


However,  by  atOising  tha  “ona-pot”  raactioB  (a4.(3}  M  >  Sm)  the  thf  aoinbla,  divalent  amido-aamarinm 
complex,  (2-phenyUadol-l-yI)jSm(thf)4  waa  prepared.  Thia  providaa  anbatantial  avidnce  for  the 
formation  of  (CeFt)3Sm  from  tha  traaamatallatkm  raaction. 
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CARBANIONOID  INTEmiEDIATES  MTHE  QRIGNARD  FORMATKW  REACTKM 


HJJl.  ds  Boar,  P.R.  MaiUes,  T.  Nomoto,  O.S.  AKkerman  and  g  PtrAfi^upt 
SchaOwiKag  Uboratorium .  Vlr|a  Uidva^^ 

Da  Boatoiaan  1083. 1081  HV  MialBidam.  Tha  Natharlanda 


Tha  tamous  and  preparativeiy  Irnportam  formadon  of  Qrignard  raagants  from 
organic  haRdas  has  baan  tha  aubiect  of  mtansiva  machanlstfc  bwasUgation.  Although 
the  hetareganaous  eharactar  of  tha  raacdon  and  tha  (axlramely)  short  hall  Ufa  of  tha 
many  Intarmadiatas  posad  maior  obstadaa,  tha  loitowing  schema  has  graduaRy 
amstgad.  and  there  Is  widespraad  agreamsnt  on  most  of  Ms  fsaturas. 


RBr 


SET 


(1RB«1‘+  Mg*)- 


R*  MgBr 


SET 


R-  I-  n«gBr 


RMgBr 


Uncertainty  axisis  amongst  others  on  tha  latter  stages  of  tha  reaction.  Thus, 
there  is  no  dodbt  that  tha  radical  R  and  MgBr  combina  to  give  RMgBr.  but  it  is  mostly 
assianed  that  this  combination  is  a  dbact  one  without  the  Msrmedlaia  loiination  by  a 
single  electron  transfer  (SET)  of  the  (more  or  less  free)  caibanion  R*.  We  present 
evkfenoe  from  two  completaly  unralatad  systems  exhbiling  two  completaly  dlffarent. 
$iut  highly  diagnosOe  modes  of  reacdvity.  which  point  to  R*  as  a  tnie  bnetmaitala: 


On 

OMgBr 

Q-Br  J♦M9-»Q-Mg8r 

1  .Q-mob,  I 

«— r  !_/ 

V-O  or 

80% 

10% 

10% 

/'V^SnMfc  CKMW, 

u„  — 

ccr 

r^V^QaMiS 
*  ^^SnMe, 

15% 

29% 

♦ 

/V^SnMe, 

^^SnMsi 

("N^QaMsa 

^^OMyia, 

28% 

28% 
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KONOCYCLOPBIITADIBIIYI.  LAMTHAMIDBdll)  CONPLBXB8.I.  THB  CRYSTAL  AMD 
MOLBCULAR  STRUCTORB  OP  THB  Mr.traM  BUROPIONdlZ )  COMPLBX 

(IJ  -C  H  )BuCl  (THP) 


OiovAiml  Da  PaoII  and  PiarluiRi  Zanoaato,  DlpartlMento  dl 

Chlaica  Inorganica,  Natallorganica  a  Analitica,  UnlveraitA  di 
Padova,  Via  L.  Loradan,  4,  35100  -  Padova  -  Italy. 

Giovanni  Valla,  Cantro  di  Studi  aui  Blopollaari  dal  C.N.R.,  Via 
Narzolo,  1,  35141-  Padova  -  Italy 

As  a  part  of  a  spactroacopic  study  on  suropiuin(It  and  III) 
organomatallic  darivatlvaa,  tha  solid  stata  structure  of  tha 
compound  obtained  by  reacting  (1)  NaC^H  and 

tetrahydrofuran  (molar  ratlosl)  is  reported,  structural  data  on 
monocyclopentadlenyl  complexes  of  tha  type  (C^Hg;LnCl  (THF)^ 
( Ln>Lanthanlda ;  THF  «  tetrahydrofuran)  are  known  only  for 
LnsEr(2),  Since  tha  size  of  tha  lanthanide  metal  seems  to  have  "a 
pronunced  influence  on  the  structural  makeup  of  Cp-compounds" , 
(1)  we  have  investigated  possible  conformational  changes  in  the 
solid  state,  in  the  "gadolinium  break"  region  of  the  lanthanide 
series.  The  title  compound  shows  in  the  solid  state  the  same  ar¬ 
rangement  of  the  ligands  found  in  the  erblua(III)  analogue. 

Crystal  data. The  purple  single  crystals 
of  (Tf  -CgHg)EuCl  (THF)g  are  monoclinic, 
space  group  P2^/n  with  four  molecules 
in  a  unit  cell  of 

dlmenslons:a«15.258(3) ,  b>17.2l6(3) , 

c«7, 860(1)31, P«95. 5(3)* 

The  europiun( III )  ion  is  coordinated  by 
two  chloride  two  chloride  ions,  three 
tetrahydrofuran  oxygen  atoms  and  the 
cyclopentadieny 1  group  bonded  in  a 
penta-  hapto  fashion. (see  Figure). 

The  europlum(  III )  coordination  ^sphere  can  be  described  as 
distorted  octahedral  with  tbs’  tf  ^^BAnd  formally  occupying 

one  of  the  polyhedral  vertices.  Ae  THF  molecules  have  a 
meridional  disposition  and  the  chlorine  atoms  occupy 
approximately  trana  sites. 

REFERENCES. 


1)S.  Nonastyrsky j , 

Chen. ,2,904, ( 1963) . 
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Organonetallics, 1,998, (1982)  and  references  therein. 
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EUCTIKMf  RICH  MRAI.  COMPUSKS  FOR 
CO2  AND  CS^  ZNCORPORATXOM 

Erneato  Carmona.  Oepartamento  de  Quimlca  InorgAnlea  and  Institute 
de  Clenciaa  de  Naterlalea  de  Sevilla,  Unlveraldad  de  Sevllla-CSIC, 
Aptdo.  SS3,  41071  Sevilla,  Spain. 


The  synthesis  of  some  new  dlnltrogen  and  ethylene  complexes  of 
Mo  and  W  has  been  carried  out  and  their  reactivity  towards  CO2 
and  CS^  has  been  studied.  While  CO^  reacts  with  the  compounds 
trans-M(C2H^)2(PHe2)^,  (M«  Mo,  ¥) ,  with  formation  of  the  white 
acrylate  complexes  |M(CH2“  CHC02)H(C2H^)(PMeg)2l2,  the  reaction 
with  CS2  affords  an  almost  black  material  of  composition  M(CS2)2 
(C2H^) (PMe2)2,vhlch  has  been  shown  to  contain  an  1^-028^  fragment, 
resulting  from  the  reductive  head-to-tall  coupling  of  two  molecu¬ 
les  of  CS2.  CO  symmetrically  cleaves  the  €28^  group  of  this  com¬ 
plex  and  yields  the  M(0)  species  Mo(S2CPNe2) (CO)2(PMe-2)2> 

The  reactivity  of  some  nlckelacyclopentene  complexes,  L2N1(CH2 
CM^o-CgH4},  towards  CO2  and  €82#  has  also  been  Investigated. 

While  anhydrous  CO-  produces  only  the  nlckelalactone  complex 

!■'  '  ^  I 

(PMe2)2Nl(CH2CMe2-2-CgH^C02) ,  excess  of  CS2  reacts  with  formation 
of  Wl(C,3^PMe,)(PMe,),  (J.A.  Ibers,  1982),  and  the  thlolactone  S-C~ 
(S)CH2CMe2-o-CgH^.  A  possible  pathway  for  this  reaction  has  been 
stabllshed  by  the  Isolation  of  the  Intermediate  n^-C,S  dlthiolac- 
tone  complex  (PMe^)yWl(S»C(S)CH.,C(Me),-o-CgH^) .  The  dmpe  deriva¬ 
tive,  (dmpe)Ni(CH2C(Me)2-o-CgH^)  reacts  with  excess  CS2  with  for¬ 
mation  of  the  trlthlocarbonate  (drape )N1(CS-)  and  of  the  tloketone 

I— - 1 

S-CCH2C(Me)2-o-CgH^.  This  process  can  formally  be  regarded  as  a 
reductive  disproportionation  of  CS2  although  it  takes  place 
without  change  In  the  oxydation  state  of  the  metal.  The  reaction 
seems  to  Imply  an  Insertion  of  CS2  as  the  first  step,  and  this 
has  been  confirmed  by  Isolation  of  the  dithlolate  complex  (dmpe) 

Ml ( S2CCH2CMe2-o-CgH^ ) . 
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VIBRATIONAL  SPECTROSCOPIC  STUDIES 
OF  SOME  CARBON  DIOXIDE  COMPLEXES 

Corine  Jegat  and  Jo<lle  Maacetti.  Laboratoire  de  Spectroscopie  MoMculaire  et 
Cristalline,  (UA 124  CNRSiJmI,  ^un  de  la  liberation,  33405  Talence  Cedex,  France 


Some  transition  metal  atoms  in  low  valency  state  form  complexes  with  CO2,  leading 
to  ^e  following  structures : 


M-O-C 


M 


< 


> 


(1) 


(2) 


(3) 


(4) 


A  systematic  study  of  the  leactivi^  of  CO2  toward  transition  metal  atoms  at  zero 
oxidation  state  has  been  realized  in  low  temperature  matrices  Iw  means  of  F.TLR. 
spectroscopy  in  an  attempt  to  learn  more  about  the  binding  of  C02  with  transition 
metal  atoms.  Structures  (1)  (2)  (3)  have  been  observed,  depending  on  the  nature  of  the 
metal  and  the  matrix,  leading  to  different  reactivities  upon  annealing  or  irradiation. 

IR  bands  alone  do  not  allow  to  discriminate  between  the  different  structures  but  the 
situation  is  more  favorable  if  we  look  at  the  isotraic  shifts  of  the  stretching  and 
bending  modes  of  coordinated  C02,  using  ‘^C02  and  C‘'02. 

So  structural  conclusions  and  schematic  pathways  of  reactions  can  be  based  on  the 
isotopic  shifts  observed  in  IR  spectra  and  normal  coordinate  calculations  have  been 
carried  out  for  structures  (1)  (2)  and  (3).  Compared  with  the  free  molecule,  the  force 
constants  of  coordinated  C02  are  significantly  decreased  (>50  %)  and  OCO  angle  is 
tyi^cally  between  120  and  150”. 

To  improve  our  analysis,  we  also  calculate  force  constants  for  some  structurally 
already  known  ccnnplexes  and  transfer  them  to  our  models : 

e.g.,  the  valence  force  field  of  (PCyslvNiiCOa)  (a)  and  (PMe3)4Mo(C02)2  (b)  are 
determined  from  the  IR  and  Raman  frequencies  of  complexes  and  some  labeled 
derivatives. 

(a)  collaboration  with  M.ARESTA,  Univ3ari,  Italy 

(b)  collaboration  with  E.CARMONA,  Univ.  S^lla,  Spain. 
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A  HETEROBIMETALUC  APPROACH  TO 

C/O  BOND  SCXSSXON  OF  CO3. 

E.  G.  Lundquis'b,  J.  C.  Huffman,  and  Kanna'bh  Q.  Caul  ■ton. 
Dapartman'fc  of  Chamim^ry  and  Molaeular  Struc^ra  Cah'tar, 
Bloomi ngten,  IN  47405  (U.S.A.). 


Tha  ha'tareb'ma'tal  I  ie  polyhydrida  (COO) RKHsOsP^  (COO  S 
ltS~cyelooe'badiana;  P  5  PMa^Ph)  raacbs  wibh  CO2  ab  1  abm  and 
25*  bo  produca  H20a(CQ)Ps.  (COD) sRhaPsOaHaCOa  and  HsO. 
Hydrida  tranafar  bhua  affacba  raducbion  of  CO^  bo  CO.  Tha 
Rh^Oa  clusbar  haa  baan  ahown  by  apecbroacop i c  abudiaa  and  X- 
ray  diffraebion  bo  eonbain  CO2  in  a  highly  banb  gaomabry, 
bhia. ligand  baing  eoplanar  wibh  and  bondad  bo  all  bhraa 
mabala.  Abbampba  bo  proba  bha  raaebiviby  of  bhia  bighbly- 
bound  CO2  moiaby  ravaal  ib  bo  ba  aubjaeb  bo  a  I aebreph i I i c 
abbaek,  dataebad  inibiaily  by  ehangaa  in  i-H,  ®1P,  and  i^C 
NMR  paramabara.  Tha  bonding  In  bha  raaulbing  addueba  has 
baan  aababi iahad  in  ona  axampla,  by  X-ray  diffraebion  of  bha 
produeb  from  Zn***. 
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nzBuccrov  a  zoiaib  ogmpls  ov  iixahocbix  wish  oabboh 

DIOKISB 

Vladlalr  Burlakov.  Alazander  Taaovaky,  Yurli  StruotakoTt  Via- 
dimly  Sbur  and  Hark  Vol*pla,  mstltuta  of  Oorgano-ELamant  Oon- 
pounda  of  tha  US8B  Aoadaoqr  of  Solaaoaa,  VavlloT  St.  28.  Hoaoow 
117813,  USSR 


Vo  hava  found  that  a  eomplox  of  titanooana  «lth  tolana 
Cp2SL(02Sh2)  (I)  [ij'raailly  xaaota  with  earhon  dlozlda  at  room 
tamparatura  and  atmoaphaxle  praaaura.  Om  oaxrylng  out  tha  raao- 
tion  in  hazana  tha  product  (II)  ia  foxmad,  a  aubaaquant  Intarae- 
tlon  of  idiieh  with  the  air  ox7gan  raaulta  la  rapid  formation  of 
titanad1,hydi«furanona  matalla<^ola  (III),  lha  atruetura  of  tha 
oomplaz  III  haa  baan  proved  by  an  Z-ray  analyaia  (3lIo,  2713  raf- 
laotiona,  BaO.031}:  tha  atruotura  of  II  ia  under  invaatlgatlon 
and  tha  raaulta  of  thla  atudy  will  ba  praaantad. 


Coaplaz  III  la  an  alr-atabla,  rad,  oryatalllna  aubetanoa  (m.p. 
261-262*C(dao.}  under  ir)  aolubla  in  0^Cl2  and  poorly  aolubla 
in  athara  and  hydroearbona.  9ia  tltanadihydrofuranona  oyola 
liOC^  in  III  haa  an  anvalopa  oonfoxmatlon.  Zha  Si  atom  la  dla- 
plaoad  from  tha  OC^  plana  by  0.222(1}  A,  tha  SIOO/OO^  dihedral 
angle  ia  equal  to  7.9(2}*.  Oaoaiotry  of  coordination  anvironmant 
of  tha  SL  atom  ia  unazeaptlonal.  Xha  Up  ring  planaa  in  tha  wedge- 
-Ilka  aandrioh  fora  tha  dihedral  angle  of  133.4(1}**  the  Sl-C 
and  Si-0  bond  langtha  in  tha  aatallaeyola  are  equal  to  2.199(1} 
and  1.964(1}  A  roapaotivaly. 

1.  V.B.Shur,  V.V.Burlakov,  H.B.Vol*pin,  j.Organonet.  Oham., 
1988,  in  praaa. 
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STUDIES  OH  FULVALENE  OEBIVATIVES  OF  GROUP  7  AMD  9  METALS 


M.  D.  Rausch  and  W.  C.  Spink,  Department  of  Chemistry,  University 
of  Massachusetts,  Amherst,  Massachusetts  01003  (U.S.A.) 

T.  E.  Blttervolf,  Department  of  Chemistry,  United  States  Naval 
Academy,  Annapolis,  Maryland  21402  (U.S.A.) 


The  reaction  of  thallous  ethoxide  with  hallde-free  solutions 
of  dihydrbfulvalene  has  produced  (fulvalene)dl thallium  (1)  in  85- 
100%  yield.  Compound  1  is  a  brown  alr-sensltive  solid  that  can  be 
stored  at  -20*^C  for  several  months.  Reactions  of  1  with  carbonyl 
halides  of  manganese,  rhenium,  cobalt,  rhodium  and  iridium  produced 
the  corresponding  homobimetallic  fulvalene-metal  carbonyls  in  yields 
of  52-94%.  The  dlrhodlum  analog  (2)  reacted  with  trimethylamlne- 
N-oxide  to  form  a  tricarbonyl  coogilex  that  contained  a  bridging 
carbonyl  group  and  a  rhodium-rhodium  bond.  Tetraethylene(fulvalene)- 
dirhodlum  (3)  and  bis(cyclooctatetraene)dirhodlum  (4)  as  well  as 
the  corresponding  bis(l,S-cyclooctadiene)  analog  have  been  prepared 
in  excellent  yields  by  reactions  of  1  with  the  corresponding 
dlolef in (chloro) rhodium  dimer.  Variable  temperature  proton  MMR 
studies  on  3  indicate  that  the  ethylene  ligands  are  fluxlonal. 
Photolysis  of  4  with  CpRh(C2B4)2  in  THF  solution  has  produced  a 
novel  tetranuclear  rhodium  complex  in  27%  yield.  Reaction  of  2 
with  (Pb2P)2CH2  has  led  to  a  bridged  derivative  (5)  that  has  been 
the  subject  of  chemical  oxidation  and  protonation  studies.  The 
structures  of  2  and  3  have  been  confirmed  by  X-ray  diffraction 
analyses. 


A  STUDY  OF  HALF-SANDWICH  ARENE-IRON  (II)  COHPLEXES 


Anthony  H.  Wright  and  Shakhar  Puntambakar .  Chamiatry  Dapartmant. 
Univaraity  of  Nottingham.  Nottingham.  NC7  2RD,  U.K. 


Ona  of  tha  major  branchaa  of  organoiron  chamiatry  ia  baaad  on 
half  aandwich  chamiatry.  baaad  on  complaxas  auch  as  CpPaXLa.  Tha 
comparable  chemistry  for  arena-iron  complaxas  is  minimal.  This  is 
because  thar  appropriate  synthetic  routes  to  half-sandwich  iron 
(II)  complaxas  have  not  bean  available. 

A  new  method  for  making  both  aandwich 
and  half-sandwich  arena-iron  complaxas 
will  ba  outlined.  Tha  products,  auch  as 
( (C«H,Ma)Fa(C3Hs) (CO) ]PF«  (A)  are  air 
stable  but  highly  reactive  fulfilling 
tha  anticipat.ion  of  a  rich  chemistry.  As 
might  be  expected  for  these 
electron-rich  species,  the  neutral 

derivatives  are  however  air  sensitive.  (A) 

Preliminary  investigations  of  reactivity  indicate  that  both 
metal-based  and  arene-based  reactions  are  common.  Results 
including  arene  substitution,  and  nucleophilic  addition  will  be 
described . 


(B) 


+ 


PPh» 


The  site  of  nucleophilic  substitution  is  critically  dependant  on 
the  nature  of  the  nucleophile.  Thus  simple  hydride  addition  gives 
the  predicted  Craen-Hingos  product  (B).  but  phosphines  add  to  the 
allyl  ligand  (C). 
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XHB  IBCLOSIOS  iSD  COTALER  OeQAHCIIlBIiaA.IC  CBtirAIITES 
OF  CYCLOSEmiES 

VH«toh<jmiffr  I.  SokoloT  and  Veronica  L.  Bondarera,  Inatltute  of 
Organo-Element  Compouadat  VstHov  St.*  26,  117813  Mosooir,  U.S.S.R. 


The  cyelodextrln  oomplexes  with  organoatetallio  derlratires 
of  Iron,  ruthenium,  oanlm,  rhodium  and  some  other  transition 
metals  have  been  prepared  in  solid  state  from  aqueous  solution. 
They  are  used  to  carry  hydrophobic  X  -cyclopentadienyl  or  ^  - 
arene  ligands. 

Induced  Cotton  effects  In  the  oiroular  dichrolsm  spectra 
which  correspond  to  the  cbromophores  of  the  molecules  included 
have  been  investigated,  as  well  as  equilibrium  constants  for 
some  ferrooenea  have  been  determined  in  the  ethylene  glycol 
solution. 

Several  modified  ot  -  and  ji  •cyclodeztrins  having  S'  - 
bonded  ferroeenyl  or  euylchroislumtricarbonyl  groups  have  been 
synthesized  suoh  as  5r-ccmplezed  per>benzoyl  derivatives 

^  ^6^5  ^n  ^  0C0C6“5>3a-m  [0C0CgH5Cr(C0)3l„ 
n*7,  mB2:  n*6,  m>1 
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THE  STABILIZATION  AND  REACTIVITY  OF  HIGHLY  STRAINED  CYCLIC  ALKYNES 
ON  TRANSITION  METAL  CENTRES 

Martin  Bennett.  Research  School  of  Cheiristry,  Australian  National 
University,  Canberra,  ACT  2601,  Australia 

The  smallest  carbocyclic  acetylene  that  can  be  isolated  in 
the  free  state  is  the  eight-member ed  ring  cyclooctyne.  Smaller 
cycloalkynes  and  benryne  (dldehydrobenzene)  are  transient  molecules 
that  can  be  stabilized  by  formation  of  mononuclear  metal  complexes, 
especially  with  the  d^°  elements  nickel(O)  and  platinum(O) . 

This  lecture  will  describe  the  synthesis  and  reactivity  of  a 
series  of  n^-benzyne  complexes  H(n^-CgH^)L2  (M  »  Ni,  Pt;  L2  " 
various  monodentate  and  bidentate  tertiary  phosphines)^,  together 
with  the  formation  of  a  dinuclear  nickel(O)  complex  of  1,4- 
benzdiyne  (1,2,4,5-tetradehydrobenzene),  u-l,4-CgH2Ni2(Cy2PCH2CH2 
PCy2)2-  'nie  generation  of  the  first  metal  conplex  of  cyclopentyne , 
(1) ,  will  be  reported  <eq  1) .  This  molecule  is  clearly  more 
strained  than  its  long-known  cyclohexyne  analogue  ;  in  the  presence 
of  polar  solvents,  one  of  its  PPhj  ligands  undergoes  spontaneous 
P-Ph  bond  cleavage  to  give  the  dimer  2. 


.PPha 

PPha 


2 


1.  M.A.  Bennett,  T.W.  Hambley,  N.K.  Roberts  and  G.B.  Robertson, 
Organometalllcs,  4(1985)1992. 

2.  M.A.  Bennett  and  T,  Yoshlda.  J.Amer.Chem.Soc.  100(1978)1750. 
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SYNTHESIS,  CHABACTERIZATION  AND  REACTXVITy  OF  HANGANESB  AND 
CHBOMXDM  ACETYLENE  COMFIiEXBS 

H«l«ut  G.  Alt  and  Heidi  E.  Engclhardt 

Laboratorlum  fOr  Anorganlsche  Chemla  der  OnlvaraitAt  Bayreuth, 
OnlversltStsstraese  30,  D^SSSo  Bayreuth  (Nest  Germany) 


The  acetylene  complexes  Cp' (CO)2MnC2H2  (1)  (Cp'  «  n^-C^Hg, 
n^-CsH^Me,  n^-Cglteg)  and  Ar (CO) 2CrC2H2  (J)  (Ar  -  n®-CgHg, 
n^'CgHgMeg,  n^^CgMSg)  can  be  prep2u:ed  by  the  ^oto- Induced  reaction 
of  the  corresponding  tricarbonyl  congnunds  and  acetylene.  Com¬ 
plexes  2  And  2  ^nact  with  various  phos^lnes,  amines,  alcohols 
and  hydrazines  yielding  ylidlc  carbene-,  ylidlc  vlnylldene-, 
amlnocarbene-,  carbene-  and  acetonitrile  ccnplexes.  The  various 
products  were  characterized  by  IR  and  NHR  spectroscopy  as  «rell  as 
X-ray  structures  In  some  cases. 
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Isocyanldas,good  ligands  for  tho  stabilisation  of  tungstan  carbyns 
complexas  in  low  and  high  oxidation  statas 

ALEXAHDBR  COHSTAOTIM  FILIPPOOj  ESNST  otto  FISCHER  • 

ZMSTITOT  FtlR  ANORSANZSCHE  CHEMIE.TECHNZSCHE  ONIVERSZTXT  NONCHEN, 
LZCHTENBERGSTR. 4, 0-8046  GARCHZNG,HEST  GERMAMY 

Carbyne  complaxas  of  tha  ganaral  typa  I (CO) 2l>2MlCNBt2  (Z:  L«py,  ZZ: 
L2>2.2'-bipy,  ZZZ:  L2~ophan)  /I/  ara  aasily  accassibla, useful  star¬ 
ting  materials  for  tha  praparaticm  of  neutral  and  cationic  Isocya¬ 
nide  substituted  carbyne  complexes  of  tungsten  in  low  and  high  oxi¬ 
dation  states. Thus  the  pyridine  ligands  in  Z  can  be  readily  replaced 
by  RMC  to  yield  I(CO)2(RNC)2»»«CNEt2  (ZV:  R«Me,  V:R-t-C^Hj) .Opon  oxi¬ 
dative  decarbonylatlon  with  iodine, ZV  and  V  are  transformed  to  the 
seven  coordinated  complexes  (Z) ^ (CO) (RHC)2N*CHEt2> which  react  with 
excess  RHC  upon  elimination  of  CO  to  give  the  cationic  compounds 
^(I)2(HNC)^MmCNEt2j*  z”  /2/ .Following  a  similar  synthetic  route,  ZZ 
and  III  are  first  oxidized  to  (Z) . (CO)i.,«taCNEt,  (l,,-2.2'-bipy,ophen) 
and  than  converted  to  the  cationic  species  MI)  2  (-H*C)  ^ 

(L2*2.2'-blpy,ophen)  /3/. 

A  rich  coordination  chemistry  is  observed  when  Z  (CO)  2  (+NC)  2**aCNEt2 
(V)  is  heated  with  4-NC.Zt  loses  CO  ligands  successively  to 
yield  KCO)  (-H»C)3WHCNEt2  (VI)  and  I(-|-«C) ^HBCNEt2  (VIZ). In  the  pre¬ 
sence  of  -f-HC  f  thermodynamic  equilibria  between  VZ  or  VIZ  and  their 
cationic  counterparts  [(-|-NC)^(C0)»CNEt^  *  l"  (VIII)  or 
n+NOgWmCNEtJ I~  (IX)  exist. These  equilibria  are  dependant  on 
ue  temperature  and  the  nature  of  the  solvent, and  permit  the  quanti¬ 
tative  interconversion  of  VZ  and  VZZZ,or  VIZ  emd  ZX  /4/. 


/I/  A. C.Fillppou,E.O. Fischer  und  J.O)cuda,J.Organomet.Chem. ,339 (1988) 
309. 

/2/  A. C.Filippou,E.O. Fischer  und  R.Paciello,J.Organomet.Chem. ,to  be 
published. 

/3/  A. C.Filippou,E.O. Fischer  und  H.G.Alt,Z.Naturforsch.B,to  be  publl 
shad. 

/4/  A.C.Filippou  und  E. O. Fischer, J.Organomet. Cham. , to  be  published. 


154 


REACTIONS  OF  THE  HYORIOO  COMPLEXES  |Ru(CO)C1H(py)  (PPhj)2l  AM  |Ru(CO)HL2(PPhj)2l 
CIO^  (L  -  NeCN,  py)  WITH  ACETYLENES. 


Antonio  Rowero.  Ane1l«  Santos  and  Angel  Vegas,  Institute  de  Clencia  de  Haterla- 
les  de  Madrid,  Sede  0,  C^S.I.C., Serrano  113,  28006  Madrid. 

Pedro  Nohada,  Institute  de  Qufmtca  Orginica  General,  C.S.I.C.,Juan  de  la  Clerva 
3,  28006  Madrid. 


Recently  have  reported  on  the  reactions  of  |Ru(C0)CIH(Ne2Hpz) (PPhj)2| 
(Ne2Hpz  -  3,5~dimethyl-pyrazo1e)  with  acetylenes,-  which  were  strongly  dependent 
on  the  solvent  nature  |l,2|. 

The  reactions  of  the  analogous  neutral  complex  |Ru(CO)ClH(py) (PPh^)2l  with 
terminal  acetylenes  RC=CH  (R  >  GMe^,Ph,COOMe,COOEt)  give  rise  to  the  expected  - 
alkenyl  complexes  derived  from  a  c is- Insert  I on  of  the  alkyne  into  the  Ru-H  bond. 
However  the  reactions  in  MeOH  yield  alkynyl  complexes  |Ru(C0) (CSCR) (py) (PPh^)2i> 
These  last  reactions  in  the  presence  of  NHj^PFg  give  rise  to  the  same  alkynyl 
complexes  In  the  case  of  R  ■  CHe^  and  Ph,  but  in  the  reactions  with  the  activa¬ 
ted  acetylenes  (R  ■  COOMe,  COOEt)  not  yet  well  characterized  carbene  or  vinyl i- 
dene  complexes  seem  to  be  formed,  as  in  the  corresponding  reactions  of  the  pyra 
zole  complex. 

|Ru(C0)H(py)2(PPhj)2|CI0^  shows  a  strong  tendance  to  give  catalytic  cyclo- 
trimerization  reactions  of  the  alkynes.  Only  in  some  cases  the  expected  monoln- 
sertlon  derivatives  could  be  isolated  from  the  reactions  in  a  molar  ratio  1:1  - 
in  CH2CI2.  However  |Ru(C0)H(MeCN)2(PPhj)2|CI0^  yields  well  characterized  monoin¬ 
sertion  derivatives  in  the  same  conditions,  in  which  both  nitrile  ligands  are  - 
mutually  trans.  although  these  ligands  were  ssitually  cis  in  the  starting  conplex. 

In  the  case  of  the  cationic  complexes  the  reactions  with  distethyl  acetyle¬ 
ne  dicarboxylate  ware  also  studied. 


1.  A.  Romero,  A.  Santos  and  A.  Vegas,  Organometal 1 Ics,  1987,  6,  1584-1586. 

2.  A.  Romero,  A.  Santos  and  A.  Vegas,  Organometal lies  (in  press). 
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SYNTHESIS  AND  BEACnvnTY  OF  BlS(FYSAZOL-l-YL)B<»ATE  ALKYLIDYNE 
COMmXIS  OF  TUNGSTEN  AND  MOLYBDENUM 

Anthony  F.  Hill  niMl  F.  Gordon  A.  Stone 

Department  of  Inorgenie  Chemistry.  University  of  Bristol, 

Bristol  BS8  ITS,  Great  Britain. 

The  complexes  [W(nCRKCO)2(NC}H4Me-4)2Br)  (  R  -  CH3.  CgH4Me-4.  C5H3Me2- 
2,6  )  and  [Mo(nCC^H4Me-4KCO)2(NC5H4Me-4)2(CF3C02)]  react  with  K[H2B(pz)2] 

(  pt  m  pyiaa>l-l-yl  )  in  dkhloromethane  to  afford  the  compounds 
[M(>CRXCO)2(NC5H4Me-4X)l^-H2B(pz)2})  (  M  -  W.  R  -  CH3  la,  C5H4Me-4  lb, 

CjH3Me2-2,6  Ic;  M  -  Md,  R  -  CgH4Me-4  Id  )  in  high  yield. 

Alternatively,  phosphite  substituted  molybdenum-alkylidyne  complexes  are  accessible 
from  the  reaction  of  [Mb(aCCgH40Me-2XC0){P(0Me)3}3D]  with  the  salts 
K{H2^P*)2l  ***'  K(Ph2B(pz)2]  giving  the  compounds  (Mo(nCCgH40Me- 

2XCO){I«(OMe)3)2(i»^-R2B(pz)2]l  (  R  -  H  2a,  Fh  2b  ) 

The  compounds  1  and  2  feature  coordination  of  a  labile  ligand  (  y-picoline  or 
phosphite  )  s|g  to  the  alkylidyne  group  and  this  property  is  seen  to  dominate  the 
subsequent  chemistry. 

The  reactions  of  1  and  2  with  phosphines,  isonitriles,  alkynes,  nitrosaienes  and 
chalcogens  will  be  discussed,  with  particular  reference  to  the  idle  of  the  poly(pyrazol- 
1  -yl)  ligand. 
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Binuclear  vi-Acyl  Complexes  via  Cartxjnyl  Insertion  into  a  (i-A#«ylidene 
Ligand .  Graeme  Hogarth.  Nicholas  J.  Taylor  and  Arthur  J.Carty.  Department 
of  Chemistry.  University  of  Waterloo.  Waterloo.  Ontario.  Canada,  N2L  3G1 


The  unusual  three  electron  donor  ji-alkylidene  complexes 
[M2{CO)6(p-PPh2){4-CHC(Ph)NRR*}]  (1)  smoothly  insert  carbon  monoxide  in 
the  presence  of  donor  ligands  to  give  the  corresponding  n-acyl  complexes 

[M2(C0)5L(p-PPh2){p-0-CCHC(Ph)NRR'}]  (2)  in  high  yield. 


\ 
K" 


C-H 

/\ 

n, 

(1) 


L-CO.  PRj.  P(0R)3 
M  «  Fe  or  Ru 


UC01^~ - —  M(CO), 

(2) 


U.v.  kinetic  studies  have  been  performed  and  show  a  first  order 
dependence  in  both  starting  complex  and  incoming  ligand  as  well  as  an 
interesting  solvent  dependence.  Site  selectivity  of  the  incoming  ligand  is 
also  noted  allowing  a  mechanism  for  this  process  to  be  proposed. 
Reactivity  studies  on  the  p-acyt  complexes  (2)  will  be  presented. 


157 


AQUEOUS  AND  NON-AQUEOUS  CHEMISTRY  OF  LATE 
TRANSITION  METAL  e^ALKYNYL  COMPLEXES 

Pauline  Chow,  David  Zargarian,  Ian  R.  Jobe,  Ian  D.  Nilliams, 
Nicholas  J.  Taylor  and  Todd  B.  Harder.  The  Guelph-Matcrloo  Centre 
for  Graduate  Work  in  Chemistry,  University  of  Nateroo,  Waterloo, 
Ontario,  N2L  3G1  Canada. 

During  the  course  of  our  studies  of  the  Rh  catalyze^ 
cyclization  of  alkynoic  acids  to  enol  lactones,  we  found  that 
the  complex  (Rh(PHe3) ^ICl  reacts  with  terminal  alkynes  via  C-H 
oxidative  addition  yielding  cis-hydrido-e-alkynyl  complexes 
[Rh(PMe3) 4 (H) (CaCR)  ]C1  (1)  in  quantitative  yield.  The  reaction 
can  be  performed  in  THF  suspension,  in  which  the  products  are 
Insoluble,  or  in  H^O  wherein  the  products  are  very  soluble. 
Similar  chemistry  has  been  developed  for  (Rh(dii^)2]Cl,  however 
these  cis-hydrido-a-alkynyl  complexes  slowly  isomerize  to  their 
trans  Isomers.  Compounds  of  ty^  (1)  can  be  deprotonated  with 
KOH/H2O  yielding  neutral  Rh(I)  species  {Rh(PMe3) 4OCR]  • 
Analogous  [Rh(dmpe)2CaCR]  complexes  have  also  been  prepared. 
Reactivity  patterns  of  the  above  complexes  along  with 
crystallographic  characterization  of  several  classes  of  Rh 
0-alkynyl  species  will  be  addressed. 

*  T.B.  Marder,  D.  Zargarian,  J.C.  Calabrese,  T.  Herskovltz  and  0. 
Mllstein,  J.  Chem.  Soe..  Chem.  CoMun..  1484  (1987). 


158 


NEW  RESULTS  IN  ORGANO-f -ELEMENT  REACTIVITY, 

THERMOCHEMISTRY,  AND  CATALYSIS 

Tobin  J.  Marks.  Department  of  Chemistry,  Northwestern 
University,  Evanston,  IL  60208,  U.S.A. 


It  is  becoming  increasingly  apparent  that  metal-ligand  bond 
enthalpy  data  can  afford  invaluable  insights  into  important 
reaction  patterns  in  organometallic  chemistry  and  homogeneous 
catalysis.  Moreover,  trends  in  metal-ligand  bonding  can  be 
discerned,  and  unexplored  modes  of  reactivity  are  sometimes 
suggested.  In  this  lecture,  new  results  on  both  relative  and 
absolute  metal-ligand  bond  enthalpies  are  presented  for 
organoactinides,  organolanthanides ,  and  related  group  4 
organometallic  complexes.  Striking  and  chemically  significant 
variations  in  parameters  are  noted  across  the  transition  series. 
These  can  be  understood  in  terms  of  relatively  straightforward 
bonding  concepts,  and  provide  instructive  insight  into  a  wide 
range  of  C-H,  C-C,  C=C,  C^C,  N-H,  0-H,  and  related 

activation  processes.  The  Influence  of  ancillary  ligation  on 
metal-ligand  bond  enthalpies  is  also  discussed — sometimes  it  is 
surprisingly  small. 
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NOVEL  TRICOBALT  CLUSTERS  WITH  FACE-CAPPING 
VINYLBENZENS  LIGANDS 


Hubert  Wadepohl.  Klaus  BQchner  and  Mans  Pritzkow,  Anorganisch- 
Cbemisches  Institut  der  Universitat,  Im  Neuenheimer  Feld  270, 
D-6900  Heidelberg,  FRG 


Convenient  one-pot  high-yield  syntheses  of  a  variety  of  novel 
(CpCo)3  (pa-1)*  :v*-subst.-vinylben2ene)clu8ters  are  presented. 
The  crystal  structure  of  (CpCo)a  (ua -v*  :  i)*  :  V* -trans-w-methylsty- 
rene)  reveals  a  planar  arene  ligand  with  nearly  equal  carbon-car¬ 
bon  bond  lengths.  In  solution  mutual  rotation  of  the  Coa  and 
arene  rings  is  observed.  The  bonding  in  these  clusters  in  rela¬ 
tion  to  chemisorbed  arenas  on  metal  surfaces  will  be  discussed. 


Preliminary  reactivity  studies  reveal  the  extraordinary  sta¬ 
bility  of  the  Pa -arene  clusters.  Arene  exchange  is  not  ac¬ 
complished  without  disrupting  the  metal  backbone. 
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NEW  GERMANIUM  -  COBALT  AND  IRON  CARBONYL  aUSTERS 


Skeite  Anena,  Slew  Kin  Lee,  Kenneth  M.  Mackav.  Brian  K.  Nicholson,  And 
Miranda  Service.  School  of  Science,  University  of  Waikato,  P.B.  Hani'ton, 
New  Zealand 


In  earlier  work  we  have  used  germanium  hydrides  to  synthesise  open 
clusters  cjntainlng  linked  GeMi(M>Co,Fe)triangies,  such  as  CeCo« (CO) i 4 (A) 

(I).  Closed  clusters,  like  the  pseudo-octahedral  (RGe) 2C04 (CO) 4 1 (B)  form 
by  condensation  from  the  open  precursors(2) ,  and  )iave  been  prepared  by 
other  routesO). 


We  now  report 

(a)  a  new  Ce/Fe  homologue  of  A,  namely  Ge2Fei(CO)]3  (Ai),  and  a  related 
C*2f*7(CO) 2  4 (A2 ) 

(b)  that  the  open  networks  nay  be  extended  by  reaction  of  alkylgermanes  as 
In 

A  ♦  2Me2GeH2  »  2H2  ♦  2C0  ♦  (MejGe)2GeCo4(CO),2(A2) 

Ge2FejCo4(CO)j,  ♦2Me2GeH2  •  2Hi  »  2C0  ♦  (Me2Ce)2Ge2Fe2Co4(C0),,(A4) 

(c)  the  R  groups  may  be  varied  In  molecules  of  type  B,  giving  nixed 
substituents  such  as  R'  »  Me,R’  «  Co(C0)4  (Bj) 

(d)  the  synthesis  of  a  new  structural  type  which  may  be  viewed  as  a  fusion 
of  the  A  and  B  structures  by  sharing  a  common  Co-Co  edge, 
((EtGe)2Co4(CO),oll(GeCo2(CO)7UC). 

(e)  the  first  cluster  with  a  trigonal  bipyramldal  core  incorporating  Ge, 
(EtGe)2Fej(C0),  (D) 

The  syntheses,  characterisation,  and  structures  of  Aj ,A2 .Aj ,A4 ,Bi ,C  and  D 
will  be  presented. 


(1)  S.G.  Anena,  K.M.  Mackay,  L.C.  McLeod,  B.K.  Nicholson  &  J.M.  Whittaker, 
Angew,  Chewle.  Int.  Ed.  Ena..  25  (1906)  759  and  refs  therein. 

(2)  S.P.  Foster,  K.M.  Mackay  S  B.K.  Nicholson,  Inorg.  Chem. .  24  (1985)  909 

(3)  P.  Cusbeth  and  H.  Vahrenkanp  r  en.  Ber.  118.  (1985)  1746 
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PHOTOCHEMISTRY  OF  METAL-METAL  BONDED  CARBONYLS  WITH  A  LOWEST  METAL  TO  LIGAND 
CHARGE-TRANSFER  (MLCT)  EXCITED  STATE 

Perk  J.  Stufkena,  Tim  van  der  Craaf  and  Ad  Oskam,  Anorganlsch  Chemlsch 
Laboratorium,  University  of  Amsterdam,  Nleuwe  Achtergracht  166,  1018  WV 
Amsterdam,  The  Netherlands 


Although  the  photochemistry  of  unsubstituted  metal-metal  bonded  carbonyls  has 

been  studied  in  detail,  V  much  less  attention  has  been  paid  to  substituted 

blnuclear  carbonyls  such  as  XM(CO)^(a-dilffllne)  (X=M(C0)g,  Co(C0)y,  CpFeCCO)^, 

Ph^Sn;  M=Mn,Re;  a-dllmlne=bpy,  phen  etc.),  which  possess  an  extra  metal  to 

a-dilmine  charge-tranfer  (MLCT)  band  in  the  visible  region.  Contrary  to  most 

mononuclear  complexes  with  a  lowest  MLCT  state,  these  XM(C0)2(a-diimine) 

compounds  are  photoreaotive  showing  both  homolysls  of  the  metal-metal  bond 
2 

and  release  of  CO.  The  radicals  MCCO^Ca-dlimine) ,  formed  by  the  homolysls 
reaction,  have  been  identified  as  stable  l6e-radioal  complexes  with  ESR  and 
IR  for  MsRe.  The  corresponding  Mn{C0)2(a-  diimine)  radicals  can  act  as 
catalysts  in  electron  transfer  catalyzed  reactions.  Examples  of  such  reac¬ 
tions  will  be  given.  The  a-dlimines  R-PyCa  (ipyridlne-2- carbaldehyde  imine) 

2 

and  R-DAB(  =  1,4-dlaza- 1,3-butadlene)  afford  novel  complexes  Mn(C0)^(0,0,ij  -R- 

4  ^ 

PyCa)Mn(C0)j  and  Hn(CO) ^(O.O,!]  -R-DAB)Mn(CO) respectively,  by  reaction  of 
the  Mn(C0)2(a-diimine)  and  Mn(C0)g  radicals. 

Exceptional  reactions  are  also  observed  for  the  complexes  (CO)^CoRe(CO) ^(o- 
dilmlne)  and  Ph^SnMn(CO)^(a-diimlne) .  The  Co-Re  complexes  produce  Re(C0)2(a- 
diimine)''’Co(C0) jj  and  the  Sn-Mn  complexes  lose  CO  with  high  quantum  yield  even 
upon  irradiation  with  X=600nm. 

The  mechanisms  of  these  reactions  will  be  discussed. 

References 

1)  T.J.  Meyer  and  J.V.  Caspar,  Chem.  Rev.  85  (1985)  187 

2)  D.J.  Stufkens,  'Sterlc  and  Electronic  Effects  on  the  Photochemical 
Reactions  of  Metal-Metal  bonded  Carbonyls',  in  'Stereochemistry  of 
Organometallic  and  Inorganic  i.ompounds',  Vol.3,  Ed.  I.  Bernal,  Elsevier 
1988. 


162 


INFRARED  FREQUENCIES  AND  INTENSITIES  OF  ALKYNES  COORDINATED  ON 
NETAL  CLUSTERS. 

PIT  Luigi  Staneh^lllnl  ■ 

Diprtlnanto  dl  Chlnic«,UnivTsltii  dt  SustI,  Vt*  Vienna  %, 
1-07100  Saasarl,  Italy 

Praneeaca  Flllppi,  Roaanna  Roaaettl, 

Dipertimento  dt  Chlaica  Inorganica,  Chimica  Flalea  a  Chintca  del 
Hatarlall .UnlveraltA  dl  Torino,  Via  Giuria  7,  I-1012S  Torino, 
Italy 


Alkynea  provide  a  great  structural  and  chemical  VTiaty  in 
the  interactions  with  transition  setals  in  complexes''.  It  is 
noteworthy  their  ability  to  bind  simultaneously  two,  thxse  or 
four  metal  atoois  with  iTgaly  different  o-«  interaction  and 
significant  rehybridization  of  the  acetylenic  carbon  atom. 
Vibrational  spectroscopic  properties  of  the  coordinated  alkyne 
may  be  related  to  the  nature  of  the  metal-ligand  bond;  moreover, 
if  the  surface-coordination  chemistry  analogy  is  valid,  the 
comparison  with  the  spectral  data  of  the  alkyne  adsorbed  on  a 
surface  can  offer  useful  insights  about  the  structure  of  the 
chamisorbate . 

Systems  belonging  to  the  series  Co2(C0>^(RC2R‘ > , 
Os3<CO)Vo<RC2R*  }  and  C04<CO)^o<RC2R‘ >•'*«»»  R-R*=H,CH3  and  R-H, 
R*«CH3,  with  alkyne  coordination  of  the  type  11-1X2.43-112.  »*4"n2 
and  metal-alkyne  bond  formally  *2.  02*,  02*2.  studied.  The 

frequencies  associated  with  the  main  vibrational  modes  of  the 
alkynes  <ln  particular,  CaC  and  C-H  stretchings  and  C-H 
deformations)  were  evaluated  with  respect  to  those  of  the  free 
alkyne  and  to  the  coordination  type.  At  the  same  time,  the 
contribution  per  the  C-H  bond  to  the  total  intensity  in  the  C-H 
stretching  and  deformation  region  was  measured:  this  is  known  to 
be  easily  related  with  the  electrical  properties  of  the  C-H  bonds 
in  different  surroundings^.  Both  the  frequency  and  intensity  data 
provide  informations  on  the  effect  induced  by  the  kind  of 
coordination  to  the  metal  atoms  (structure  of  the  cluster, 
different  o  and  x  contribution  to  the  bond)  on  the  geometry  and 
on  the  charge  distribution  in  the  alkyne. 

AKNOLBDGHENT  P.L.S.  thanks  NATO  for  a  grant. 

REFERENCES 
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EFFECT  OF  STRUCTURE  ON  THE  REUTIVE  REACTIVITY  OF  STYRENES  BY 

OIIOOOBORANE-METHYL  SULFIDE 

M.G.  Longobardi,  G.  Ortaqql  and  R.  Scialls 

Centro  CNR  di  Studio  sui  Meccanismi  d1  Reazione  e  Oipartifflento  di  Chimica, 
Universitli  “La  Sapienza“,  P.le  Aldo  More  2,  00185  ROMA,  ITALY 


We  have  examined  the  properties  and  the  reactivity  of  a  new  hydroborating 
agent,  HBI^-SMe  ,  which  is  prepared  by  reacting  BI^  and  BH  -SMe  in  the  appro¬ 
priate  molar  ratio.  Oiiodoborane  is  more  sensitive  than  dibromoDorane  to 
moisture  and  this  makes  its  preparation  more  difficult.  It  appears  to  be 
indefinitely  stable  at  room  temperature  when  stored  under  nitrogen.  Ethereal 
solvents  cannot  be  used  for  HBI^'SMe^  since  cleavage  of  the  ether  linkage 
occurs  at  a  significant  rate. 

The  reactivity  of  HBI  is  lower  than  that  of  HBBr  .  For  example,  1-octene 
is  hydroborated  in  CH.CIg  at  25®  by  HBI.  to  the  extent  of  60%  in  4  hrs, 
while  hydroboration  with  HBBr^  in  the  same  experimental  conditions  reaches  69% 
in  1  h.  For  cis-3-octene  the  results  are  as  follows:  HBI.,  36%  in  1  hr; 

HBBr^,  87%  in  1  hr.  ^ 

^In  order  to  establish  the  role  of  electronic  effects  in  influencing  the 
directions  of  addition  of  the  boron-hydrogen  moiety  to  the  carbon-carbon 
double  bond,  a  number  of  para-substituted  styrenes,  X-C  H.CH=CH,  (X  =  H, 

CHjO,  CHj,  Cl,  CFy  NO-),  were  hydroborated  with  HBI  -Sne^  under  standard 
conditions  (CH^CI^,  25®C).  The  alcohols  produced  in  the  oxidation  of  the 
organoboranes  were  analyzed  by  gas-chromatography  to  establish  the  isomeric 
disthibution.  It  is  of  interest  that  in  the  cases  of  4-nitro-  and 
4-trifluoromethylstyrene  major  amounts  of  the  corresponding  ethylbenzenes 
were  formed. 

The  results  show  that  electron-withdrawing  groups  favour  the  addition  of 
boron  to  the  a-position  (for  X  =  Cl,  CF^,  NO.  the  %  of  a-ol  is  39,  56, 
67,  respectively),  while  the  electron-releasing  groups  favour  the  addition 
of  boron  to  the  ^-position  (for  X  =  CH^O  only  2-(para-methoxypheny1 )ethano1 
is  formed).  This  behaviour  is  in  agreement  with  the  four-centred  transition 
state  proposed  by  Brown.  It  is  also  of  interest  to  point  out  that  the  effect 
of  these  substituents  in  influencing  the  direction  of  the  hydroboration 
parallels  qualitatively  ther  o+  values.  Indeed,  a  plot  of  log  (ko/k„) 
against  o+  reveals  a  reasonably  good  linear  relationship  and  shov«  that 
HBIg  is  extremely  sensitive  to  electronic  effects. 

Finally,  the  unexpected  large  formation  of  substituted  ethylbenzenes  for 
4-n1tro-  and  4-trif1uoromethy1 styrenes  is  probably  due  to  a  base-catalyzed 
deboronation  which  involves  the  formation  of  carbanionic  intermediates, 
stabilized  by  the  electron-withdrawing  substituents. 
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A  mechanistic  studv  of  HX  (X«Cl,Br)  addition  to  the  • 

Lto2(u-HJ  (u-X)  2*^3^'  ,X-Cl,Br  ions  and  the  honogenepolreduction  of 

[So2(u-X)3Xp^"X-Cl,Br  by  aqueous  Cr(II). 

Constantinos  Mertis, Maria  Chorianopoulou,Spyros  Koinis^tlyrslnl  Cravalrltou 
and  .Sj-koa  Paarogdakla .  2+ •  2*  2+ 

Low-valent  metal  10ns  like  Cr  ,V  and  Eu  give  dihydrogen  at  relatively 
'Slow  rates  even  at  HCl  concentrations  as  high  as  12M.  However, the  reaction 
is  considerably  accelerated  in  the  presence  of  multiply  bonded  dimolybdenum 
complexes  forming  hydrides  /eq.fl)  and  (2)il  which  then  react  with  the  redu¬ 
cing  metal  ion  eq.(3)  and  (4)  '  :  ' 


fiTo  xl^'  - 

rlHo  fir" 

13-  HX 

[^2*8j 

Li 

1^2^^ 

1_ 

(1) 

(2) 

3 

x:  a) 

Cl;b)Br 

|mo2HC1^^' 

+  2Cr^*  •• 

H* - - 

2C1^‘‘'  ♦2Cr^*  ♦  H2 

(3) 

[hoiCI^^- 

♦  2Cr^*  - 

JiSo 

L- 

2C1^'’'  ♦2Cr^**Cr 

(4) 

We  now  report  an  extension  of  these  studies  including  also  the  analogous 
bromo-derivatives  which  are  extremely  more  reactive  than  their  chljro  counter 
parts. The  rates  of  the  reactions  (1)  and  (2)  are  first  order  in  H  and  the 

Moj^*  reactants. 

„  ,  The  energies  of  activation  are  shown  in  Ta- 

t’  liU  icl’-  f  bl®  I- 

1  ’  iJ  /  The  higher  reactivity  and  the  smaller  energy 

//  \  required  for  the  bromo-than  the  chloro-sys- 

/  \  tern  must  be  attributed  to  the  relative  ease 

y  \  of  breaking  the  6-component  which  is  weaVe- 

repulsion  between  the  bulkier 
‘  I  I  bromine  atoms. 

\  y  ♦»*  Both  Ja  and  ^  undergo  homogeneously  a  two 

r-  .  -ij.  4i-  electron  reduction  by  Cr?t_}  to  give  la 

and  lb  respectively  in  aqueous  acidic  solu- 
tions  and  are  effective  catalysts  for  the 
anaerobic  oxidation  of  Cr(II)  to  Cr(III) 
with  concomitant  hydrogen  evolution  (Figu- 

X  x-CV.Xr  HX 

’  The  reaction  is  slow  for  3a  and  very  fast 

for  3b  .  The  cycle  can  Ee  followed  by 
T®o3e  I  visiETe  spectroscopy  ,  each  step  is  descer- 

Reaction  E,(XJ  mol"^)  nible  and  by  controlling  the  reaction  con- 

_ r _ _ _ ditions  all  the  intermediates  Cfot  The  chlo- 

(1)  80.5(X-C1) ,33.0(X-Br)  ro  compound  )can  be  isolated. 

(2)  71.9  . 

REFERENCES 

1.  F. A. Cotton  and  A. R. Walton,"  Multiple  bonds  between  Metal  Atoms", New  York, 
1982  and  references  therein. 
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Table  I 
Reaction  E. 


EjCXJ  mol"^) 
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ELIMINATION  OF  ACID  BALIDES  FROM  ACETYL,  PHENYLACETYL, 

AND  BENZOYL  CHLOROBIS(TRIPBENYLPBOSPBINE)  PLATINOM(II) 

AMD  PALLAOIUM(II)  COMPLEXES. 

Mit«  Kubota  and  Thorsten  J.  Anderson,  Department  of 
Chemistry,  Barvey  Mudd  College,  Claremont,  California, 
91711  (O.S.A.) 


Oxidative  addition  and  migratory  insertion  reactions  which 
are  important  basic  steps  in  homogeneously  catalyzed  reactions 
of  carbon  monoxide  such  as  in  the  Monsanto  acetic  acid  an4  East¬ 
man  acetic  anhydride  synthesis  have  been  extensively  studied, 
but  reductive  elimination  of  acid  halides  has  not  been  investigated 
in  depth.  Attempts  to  reductively  eliminate  acid  halides  usually 
lead  to  decarbonylation  and  elimination  of  the  alkyl  halide.  The 
reactions  of  the  acyl  metal  complexes  [M(PPhi )iCl(RCO) ] ,  1,  where 
M  is  Pt  or  Pd  and  R  is  CH|  ,  PhCB^  or  Ph  with  the  halogens  (Xx) 
chlorine,  bromine,  or  iodine  yield  the  acid  halides  RCOX.  Reactions 
of  the  acyl  conplexes,  1,  with  jCl  give  the  acid  chlorides  RCOCl. 
The  rates  of  the,  reactions  are  too  rapid  to  be  measured  by  stan¬ 
dard  techniques,’ and  no  intermediates  were  detected  at  tempera¬ 
tures  above  168  X.  Mechanisms  for  the  elimination  reactions  will 
be  discussed. 
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FLASH  PHOTOLYSIS  INVESTIGATIONS  OF  RHODIUM  AND  IRIDIUM 
PHOSPHINE  COMPLEXES 


Crl3  Tina  Solllett.  Ralph  G.  Pearson  and  Peter  C.  Ford,  Department  of 
Chemistry,  University  of  California,  Santa  Barbara,  California,  USA 
93106 


Flash  photolysis  techniques  have  been  used  to  Investigate 
photodlssoclatlon  pathways  and  reactions  of  transient  Intermediates. 

The  kinetics  displayed  by  such  transients  formed  from  tetracoordlnate 
complexes  such  as  RhCl(CO)dppe  (dppe-l,2-bls(dlphenylphosphino)ethane) 
IrClC(CO)dppe,  trans-Hhcl(CO)(trl-p-tolylphosphlne)2,  and  other  such 
analogs  offer  Information  regarding  the  nature  of  these  Intermediates . 
The  kinetics  observed  with  flash  photolysis  techniques  of  these  and 
other  Ir(I)  and  Rh(I)  phosphine  complexes  will  be  discussed  and  related 
to  possible  mechanisms  of  reaction  for  Che  transient  intermediates 
formed. 


V 


i 
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CHEMISTRY  OF  BRIDGING  ACYL  ISOCYANIDE  COMPLEXES 

Luigi  Busetto,  Valerio  Zanotti ,  Silvia  Bordoni  and  Antonio  Palatzi 
Oipartimento  di  Chimica  Fisica  ed  Inorganica,  Universita'  di  Bolo¬ 
gna,  Viale  Ri sorgimento  4,  1-40136  Bologna,  Italy. 


The  novel  bridging  acyl  isocyanide  complexes  (J_) ,  recently 
synthesized  by  NCO  insertion  into  the  C-S  bond  of  [(Cp),(C0),Fe, 
(/x-CSR)]  (R  =  Me,  Et;  Cp  =  ij -CgHg ),  readi  1  y  undergo  N-alkylation 
or  N-protonati on  to  form  stable  cationic  irami ni um-bri dged  deriva¬ 
tives  (2:  R=R'=Me,  Et;  R=Et,  R‘=Me). 

NaOMe  in  methanol  converts  (2)  into  the  known  bridging  isocyanide 
derivatives  {3  :  R'=Me,Et)  via  N-C(0)SR  bond  cleavage.  The  elec¬ 
trophilic  nature  of  the  bridging  carbyne-like  carbon  atom  in  (2) 
is  demonstrated  from  the  reactions  with  nucleophiles  (Cn’,  h") 
which  afford  bridging  carbene  derivatives  (4).  The  results  of 
studies  concerned  with  the  stereochemistry  of  the  above  reactions 
together  with  other  aspects  of  the  reactivity  of  type  (J_)  comple¬ 
xes,  will  be  reported. 
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SXNTBESIS  iND  SFBCTHOSCOPIC  STUDIES  OF  MIXED  R«  JJtD  Cr  CARBONIL  COMPLEXES 

mail  Oogan  aod  I.  Shalla  Jayaalngha,  Dapartaant  of  Chaalstry.  Meoorlal 
Unlraralty  of  Hairfoundlaad.  St.  John's.  HF,  Canada  ilB  3X7 


A  sarlaa  of  banzojrlorolopantadlaiqrl  ooaplazaa  hava  baan  praparad  In  which 
tha  aFclopantadlanyl  ring  la  ooaplaxad  bF  a  Ra(CO)j  group  and  tha  baosana  ring 
by  a  Cr(CO)j  group. 


Re(CO)3^  Cr«X»3 


B  -  H,  0-CHj,  p-CHj.  p-OCHj,  o-F,  p-Cl 


Tha  ooaplaxas  hava  been  studied  by  IR.  NMR  and  mass  spaotrosatry.  Similar 
studies  on  tha  parent  Ra(C0)2  oomplazes  hava  been  carried  out  for  comparlaon. 
Substituents  on  tha  banzana  ring  affaot  tha  ketonlc  9^  and  9^  [Cr(CO>j}  but 
not  f^[Ra(CO)j]. 

Coaparlson  with  results  for  similar  Mn  oomplezas^  reveals  significant 
differences  between  the  two  series.  The  9qq^  of  Ra(CO)j  are  lower  by  S-12 
cm  ^  than  tha  of  Mn(CO)j.  On  average  the  9^^  of  Cr(CO)j  are  higher  for 
tha  Re  oomplazes  than  for  the  Mn  oomplazes.  The  reasons  for  ths  observations 
and  for  observed  ohangas  in  HMB  shifts  are  ezplalned  by  differences  in  the 
el aotron- withdrawing  ability  of  the  M(CO)j  groups. 

1.  R.  J.  Oogan  and  C.E.  Chu.  J.  Organonatal.  Cham.  132.  103(1977)  and  21. 
363  (1975). 
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CRYSTAL  AND  MOLECULAR  STRUCTURE  OF  TWO  IBIDIUMdl)  CYCLOPHANES: 

[Ir(n  -C5Me^CjHgCgH2Me-)](BF^)2(MeN02)  AND  [ Ir(n  -C5Me^CjHgCgH2Hej)](BF^)2(MeOH) 

Paavo  0.  Lunwie  and  Urho  Turpeinen,  Division  of  Inorganic  Chemistry,  Department  of 
Chemistry,  University  of  Helsinki,  Vuorik.  20,  SF-00100  Helsinki,  Finland 

V.S.  Kaganovich,  R.R.  Kudinov  and  M.I.  Rybinskaya,  A.N.  Nesmeyanov  Institute  of 
Organo-Element  Compounds  of  the  Academy  of  Sciences  of  the  USSR,  Vavilov  St.  28, 
Moscow  117334,  U.S.S.R. 


The  structures  of  the  compounds  [Ir(ri^^-C,Me^C,H,C,H_Me,)](8F  )  (MeNO.)  (1) 
and  [Ir(n  -C,Me^C,H  CgH,Mej)](BF^)  (MeOH)  (2)  Ka^Tseen  determinea  by  X-ray 
diffraction.  The  compouna  I'^crystalfizes  in  space  group  Pbcn  (Z  =  8)  with 
a  26.812(18),  b  14.275(11),  c  13.942(5)  A,  and  the  compound  2  in  the  space  group 
Puma  (Z  =  4)  with  a  28.313(6),  b  9.137(3),  c  9.789(4)  A.  The  two  structures  are 
similar,  bridged  sandwich  complexes,  with  an  Ir  atom  bonded  to  the  cyclopenta- 
dienyl  and  benzene  rings  of  the  organic  ligand.  The  solvent  molecules  MeN0_  and 
MeOH  and  the  BF.  anions  are  more  or  less  disordered  in  the  structures,  but  they 
could  be  located  from  the  difference  Fourier  maps.  The  Ir  complex  cations  form 
discrete  units  in  both  structures.  The  crystal  structures  are  thermally  rather 
labil  and  are  held  together  mainly  through  van  der  Waals  forces. 

1.  V.S.  Kaganovich,  A.R.  Kudinov  and  M.I.  Rybinskaya,  J.  Organomet.  Chem. ,  323 

(1987)  111. 


An  ORIEP  drawing  of  the  _ 

[ Ir(n  -C.Me^C-H  C,H  Me,) cation 
(with  295  K  parameters) '’of  1  showing 
the  ion  geometry  and  the  atom  numbering 
scheme.  Thermal  ellipsoids  are  drawn  at 
50S  probability  level  for  the  non-H 
atoms. 


Molecular  packing  in  the  unit  cell  of 
[Ir(n^^-C,Me.C,H,C,H,Me,)](BF. ),(MeN0,) 
viewed  dotfn  8.^  ®  ^  ^  ^  2  2 
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THE  TRANSIENT  RADICAL  ANIONS  Fe(C0)4“  AND  M(C0)5"  (M  -  Cr, 
Mo,  W) :  ELECTRON  SPIN  RESONANCE,  ELECTROCHEMISTRY  AND 
MO  CALCULATIONS 


P.  .1.  Krusic.  Central  Research  and  Development  Department,  E. 
I.  du  Pont  de  Nemours  6  Company,  Experimental  Station, 
Wilmington,  DE  19898,  U.S.A. 

C.  Amatore,  and  J.-N.  Verpeaux,  Laboratoire  de  Chimie,  Ecole 
Normale  Superieure,  75231  Paris  Cedex  05,  France. 

R.  Subra,  L.E.D.S.S.,  Oniversite  de  Grenoble  I,  38054  Saint 
Martin  d'Heres  Cedex,  France. 


The  solution  ESR  spectra  of  the  transient  radical 
anions  Fe (CO) 4-  (1)  and  Cr (CO) 5"  (2),  Mo (CO) 5",  and  W (CO) 5" 
are  reported  emd  discussed  together  with  their  anisotropic 
spectra  in  frozen  2MeTHF  glasses.  The  radicals  are  produced  by 
photochemical  cleavage  of  the  metal-metal  bond  in  Na2Fe2 (CO) 3 
and  K2M2(CO)io  (M  =  Cr,  Mo,  W)  in  THF.  The  ESR  parameters  are 
consistent  with  C3V  and  C4V  geometries  for  Fe (CO) 4"  and  the 
M(C0)5~  radicals,  respectively,  which  are  also  the  geometries 
of  the  prototypical  radicals  Co (CO) 4  and  Mn(C0)5,  isoelectronic 
with  1  and  2.  The  remarltable  similarity  of  the  electronic  and 
geometric  structures  of  these  radicals  is  also  brought  out  by 
Extended  HOckel  MO  calculations  which  reveal  substantial 
delocalization  of  the  unpaired  electron  onto  the  basal  CO 
ligands  (ca,  50%).  The  Cr(C0)5“  radical  exchanges  very  rapidly 
its  CO  ligands  with  ^^co,  and  the  ESR  spectra  of  the 
isotopomers  indicate  that  the  five  CO  ligands  are  rendered 
equivalent  in  solution  on  the  ESR  time  scale  by  a  fast 
intramolecular  exchange  process.  Cyclic  voltammetry  with 
microelectrodes  in  the  absence  of  supporting  electrolyte  shows 
that  at  sufficiently  rapid  potential  scans  1  can  be  generated 
reversibly  by  oxidation  of  Fe(C0)42".  1  is  not  an  important 

intermediate  in  the  electrochemical  reduction  of  Fe (CO) 5  as 
currently  believed.  The  reduction  of  the  latter  is  a  two- 
electron  process  leading  directly  to  Fe (CO) which  reacts 
rapidly  with  Fe(C0)5  to  yield  Fe2(CO)B2~,  the  major  product  of 
electrolysis.  An  analysis  of  the  cyclic  voltammograms  yields 
the  rate  of  this  reaction  (6xlO^M"^s~^).  In  the  anodic 
potential  scan,  Fe2 (CO) is  reversibly  oxidized  to  the 
radical  anion  Fe2 (CO) 3“  whose  ESR  behavior  will  also  be  briefly 
discussed. 
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CHEMSTRV  AND  STOUCIURE  OF  ARVlDlRJJQfX)FHOSFHME  PLAimUktm-COUflMXES 
CONTAMMQ  Pt-C  BONDS 


lutz  H«uer  .  Ludow  Ermt .  RiMiard  Sdimutziv 
InstRut  fUr  Anorgantodi*  und  AmlirtiKht  Chamte 
3300  SraunsciiMvJg;  Gertnanf 
and 

Oietmar  Schoodwrg 

Geanlachaft  fllr  Btatochnologisclia  Forschuag,  Maac 


dar  TacMachan  LMvarsItit.  ilaganrtv  30* 


Maacherodar  Wag  1.  3300  SraiMdiiMaiB.  Garmaay 


Ourtag  our  InMatigaUana  on  ptat|mtn<n)  asmfteoem  of  c4b  **  <fcih|oto^ 
pfwapMne^piatinunKII)^*^  vw  haw*  ohsarvad  ttia  aMhdnaUon  raactlon  of  HQ  It  (tia  conyaart 


Tha  IdantKy  of  i  was  astatMwd  by  V-.'^C-.^F-.^V-  and  ^^Pt-ninj-.  Bpactroaan>y.  In 
oontraat  to  toa  lunx.  apactra  for  ai  tha  othar  micM  and  oven  nWmil  proton  daooupMng 
tha  "  Pt-  njnx.  apactrutn  ooiiM  ba  intorfratad  on  a  first  ordar  baais .  Tha  atructura  of  2 
has  aho  boon  aatafalahad  fay  a  abigla  oryatal  X-ray  dVfraction  afia^. 

As  a  byiirodiict  in  the  preparation  of  ^ 

2  coRipoMnd  a  was  ofasarved.  ^ 


The  unauatniy  abort  Pt-P  bond  (  212  pnd.  found  It  too  sin^  cryatN  X-ray  dKRsctkm  stody  of 
2  is  rofiactod  In  the  vary  targo  ^KPtP)  ooupHno  conataifi  (  7646  Hz). 

Tha  reaction  of  2  SoMa^  and  Hi|^’b2  iaad  to  ttia  formaflon  of  2  and  &  raapacthafy. 

Ss 

TTiasa  compitxes  are  tha  fist  tovoMng  trsns  PF2  flroupa-  Tharefora.  lit  the  spactra 

smat  ImpiP)  oauplng  oenatanta  ware  datactad.  A  oorreiatfan  batwaan  tha  Pt-P  bond  langih 
and  ^J(PtP)  has  baan  found  to  ba  obeyed  by  2  and  2 


^  LHauar,  M.Sad.  R.Schmutzlar,  and  D.Schoraburg.  Mihmtca.  1987.  S,  1295. 
^  LHauar  and  R.ScfWaitzfor.  JHuortnf  Chan..  1968. 2B.  ^7. 
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P-AGOSTIC  COMPOUNDS  OF  PLATINUM  AND  PALLADIUM 


Nicholas  Carr,®'b  Barry  J  Dunne,^’  Laura  Mole,®  A  Guy  Orpen^  and  ] 


®  Department  of  Chemistry  and  Applied  Chemistry,  University  of  Salford,  Salford, 
MS  4WT,  UK 

b  Department  of  Inorganic  Chemistry,  University  of  Bristol,  Bristol  BS8  ITS,  UK 


The  protonation  of  16-electron  platinum  and  palladium  alkene  complexes 
[ML2(alkene)]  (M  =  Pt,  Pd;  L2  =  chelating  diphosphine;  alkene  =  C2H4,  norbomene  etc) 
affords  a  series  of  cationic  alkyl  complexes  in  which  the  electronic  requirements  of  the 
nominally  14-electron  metal  centre  are  satisfied  by  interaction  with  a  P-C-H  bond  of 
the  alkyl  group  (an  agostic  interaction).  The  same  compounds  may  be  made  by  the 
protonation  of  platinum  dialkyls  through  the  elimination  of  alkane. 


This  system  has  proved  to  be  particularly  suitable  for  study  by  multinuclear  nmr 
methods,  and  the  spectroscopic  results  correlate  well  with  the  results  of  single  crystal 
X-ray  diffraction  studies.  The  norbomyl  complex  [PtC7Hii{Buf2P(CH2)3PBu*2)lBPh4 
(Figure)  is  tjrpical  of  several  which  have  been  characterised.  Interestingly  the  extent  of 
the  3-centre,  2-electron  agostic  interaction  is  controlled  by  the  bite  angle  of  the 
phosphine. 

Platinum  complexes  with  agostic  alkyl  groups  undergo  extremely  facile 
intramolecular  rearrangements  and  are  also  reactive  in  an  intermolecular  sense. 
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n  ®  -  CROMIOMTRICAHBONYL  COMPLEX  INTERMEDIATES  IN  SYNTHESIS 
'  OF  TETRAHYDRONAPHTALENE  DERIVATIVES 


Marie  Persson  and  01 i  Hacksell,  Department  of  Organic 
Pharmaceutical  Chemistry,  University  of  Uppsala,  S-751  23 
Uppsa 1 a ,  Sweden 

Ingeborg  Csdregh,  Department  of  Structural  Chemistry, 
Arrhenius  lab,.  University  of  Stockholm,  S-106  91  Stockholm, 
Sweden 


We  have  observed  that  hydride  can  act  as  a  nucleophile,  dis¬ 
placing  aromatic  methoxy  groups  on  some  Cr ( CO ) ^-complexed 
amino-substituted  tetralins  and  related  compounds. 


Mechanism,  scope  and  limitations  of  the  reaction  will  be 
discussed . 
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New  Studies  of  C-H  Bond  Activation  Reactions  Using  Coaplexes  of  Rhodiua. 

Willlan  D.  Jones,  Valerie  L.  Chandler,  and  Lingzhen  Dong,  Department  of 
Chemistry,  University  of  Rochester,  Rochester,  New  York,  14627,  USA. 

A  variety  of  complexes  of  the  general  formula  (C2Hej)Rh(PR2)(Ar)H  have 
been  prepared  by  C-H  bond  activation  of  the  appropriate  arena.  For  complexes 
with  R  s  He,  aromatic  species  Including  substituted  benzenes,  naphthalenes, 
furans,  and  pyroles  have  been  examined.  Several  unusual  rearrangements  have 
been  observed  in  the  course  of  this  chemistry,  indicating  a  new  type  of  C-H 
bond  activation  that  does  not  involve  the  16-electron  [ (C2Mej)Rh(PMejI 
intermediate. 

The  complexes  with  PRj  =  PMejPh,  PMePh2,  PPh^,  P(t-Bu)j,  PCy^,  PCn-Bu)^, 
PMejin-Pr),  PCH2Ph,  and  PHe2Bu  have  been  prepared  and  reactions  with  H2 
studied.  The  stability  of  the  phenyl  hydride  complexes  were  found  to  vary 
with  both  steric  and  electronic  differences  in  the  phosphine  ligand.  Evidence 
for  the  intermediacy  of  Rh(V)  intermediates  in  the  hydrogenolysis  was  also 
found.  Intramolecular  reactions  of  the  phosphine  ligand  were  also  observed 
and  the  stability  of  these  species  will  be  compared  with  the  intermolecular 
activation  adducts. 

Reactions  of  the  complex  (CgMej)Rh(PMe2)(Ph)H  with  a  variety  of 
electrophiles  (CS2,  PhNCS,  MeOOCCaCCOOMe)  have  also  been  examined.  In  all 
cases  insertion  into  the  metal-hydrogen  bond  is  observed.  With  the  sulfur 
containing  substrates,  a  series  of  complex  thioacetal  reactions  are  seen  in 
the  organic  ligands  while  bound  to  the  metal. 
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REACTIVITY  OF  "MIXED"  METAL-NAKED  PHOSPHORUS  CLUSTER  COMPOUNDS 

Massljno  Di  Vaira,  Piero  Stopplonl,  Dipartimento  di  Chimica, 
Universita  di  Firenze,  Via  Haragliano,  77,  1-50144  Firenze,  Italy 

Stefano  Midollini,  Maurizio  Peruzzini,  Istituto  I.S.S.E.C.C. ,  CNR, 
Via  J.  Nardi,  39,  I-S0132  Firenze,  Italy 

Piero  Zanello,  Dipartimento  di  Chimica,  Universita  di  Siena, 

Pian  de’  Mantelllni,  44,  1-53100  Siena,  Italy 


The  cluster  compounds  [m’p^] [M*  =  CjMe^MoCCO) j,  (C0)2Co  and 
(triphos)M;  triphos  =  1 , 1 , 1 -tri3(diphenylphosphinomethyl) ethane; 

M  =  Co,  Rh,  Ir]  and  [m*P2X]bf^  [m*  =  (triphos)Co;  X  -  S,  Se],  which 
contain  unsubstituted  main  group  atoms  and  metal  fragments  in  a 
pseudotetrahedral  geometry,  present  non-bonding  electrons  available 
for  redox  processes  and  for  interactions  with  electrophilic  re¬ 
agents  or  transition-metal  ligand  units.  While  the  reactivity  of 
such  species  toward  metal  fragments  has  been  considered,^  scarce 
attention  has  been  addressed  to  their  chemistry  with  oxidizing  or 
electrophilic  reagents. 

The  compound  [(triphos) CoP^]  reacts  with  [ (C^Hj) jFe] PFg  yielding 
the  paramagnetic  monocation  [(triphosjCoP^] PFg  *  2.11  BM) . 

/N  '* 


(triphos)Co  — J— p 


i  •  ((C,Hj;,F«IPF,.  i  i  •  CFjSOjH 


ttripho$)Co— |-p 


(triphos)Co - Lp 


Trifluororaethansulphonic  acid  reacts  with  the  cobalt  derivative 
affording  a  compound  of  formula  [(triphos) CoP^H] (H^O) (CF^SO^) 2 •H20. 
The  deformations  undergone  by  the  CoPj  core  in  the  [(triphos )CoPjH]^ 
cation,  as  shown  by  an  X-ray  analysis,  suggest  that  the  hydrogen 
atom  bridges  the  cobalt  and  one  phosphorus  atom.  ^H  and  ^^P  n.m.r. 
data  obtained  at  different  temperatures  point  to  rapid  exchange  of 
the  hydrogen  with  the  solvent. 

Work  supported  by  Ministero  Pubbllca  Istruzione  (MPI ,  Roma). 

1  M.  Di  Vaira,  M.  Peruzzini,  and  P.  Stopplonl,  Polyhedron,  6, 

351,  1987, 
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REVERSAL  OP  SELECTIVITY  IN  SE2  CLEAVAGE  OF  MIXED  ORGaNOTIN 
COMPOUNDS  BY  HALOGENS 


Bernard  Jousseaume  and  Patrice  Vllleneuve.  Laboratolre  de  Chimie  Organique 
et  Organora^taiUque,  UA  35  CNRS,  Unlverslte  de  Bordeaux  I.  351,  Cours  de  la 
Liberation,  33405  -  Talence  Cedex  (Prance) 


Numerous  data  on  electrophilic  cleavage  of  metal~carbon  bonds 
is  now  available.  These  studies  have  been  developped  primarily  because  the 
very  high  selectivity  of  electrophilic  demetallation  allows  usefull  synthetic 
applications.  The  ease  of  cleavage  by  halogens  of  mixed  organotin  derivatives 
follows  the  sequence  :  benzyl  >  aryl  vinyl  >  methyl  >  higher  alkyl.  For 
mixed  tetraalkyltln  compounds,  a  cyclic  or  an  open  Se2  transition  state,  or  a 
charge-transfer  mechanism  has  been  proposed  to  account  for  selectivity, 
solvent  effects  and  configuratlonnal  changes  at  the  cleaved  organic  group, 
whereas  an  open  Se2  transition  state  with  assistance  of  the  solvent  or 
another  molecule  of  electrophile  Is  generally  accepted  for  aryl  or  vlnyltln 
derivatives. 

We  present  the  first  examples  of  halogenodemetallation'  where 
the  usual  sequence  of  reactivity  Is  reversed,  I.e.  where  alkyl  groups  are 
cleaved  preferentially  to  aryl,  vinyl  or  benzyl  groups  In  mixed  tetraorganotin 
derivatives  and  propose  an  Interpretation  of  these  very  unexpected  results. 

i  -B.  Jousseaume, P.  Vllleneuve.  J.Chem.Soc.Chem.Comroun.  1987,517. 
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TIN-CARBON  BONDED  CARBOHYDRATE  DERIVATIVES 


I.  Warden  and  Oonah  J.  Taylor,  Department  of  Chemistry 
University  of  Aberdeen,  Heston  Walk,  Old  Aberdeen  AB9  2UE 


Carbohydrate  derivatives  containing  tin-carbon  bonds  have  been  synthesized 
by  standard  routes,  including  reactions  of  RjSnLi  with  carbohydrates  having 
tosylate,  carbonyl  or  epoxy  groups. 

Transmetal lation  reactions  of  the  tin  derivatives  have  been  attempted 
with  chloro-platinum  and  -palladium  complexes  as  well  as  with  organolithiura 
reagents.  Reactions  with  electrophilic  reagents  (e.g.  halogens  and  proton 
acids)  have  also  been  studied. 

The  metallated  carbohydrates  have  some  potential  in  carbohydrate  synthesis. 


178 


Pericyclynosilanes  :  Synthesis  of  a  New  Class  of  Cyclic 
Organosilicon  Compounds. 

Roberto  Bortolin.  Bhukan  Parbhoo  and  Scott  S.D.  Brown 

Dow  Coming  Research  Group,  School  of  Molecular  Sciences,  The 
University  of  Sussex,  Brighton  BN1  9Qj,  UK 

Pericyclynosilanes  are  cyclic  compounds  composed  of  alternating 
R2Si  and  CsbC  units. 


They  can  be  prepared  in  high  yields  by  reaction  of  R2Si(C-»CH)2. 
BuLi  and  R2SiCl2  according  to  the  following  scheme: 

R2Si(C=CH)2  +  2  BuLi  - ►  R2Si(C=CLi)2  +  2  BuH 


R2Si(C=CLi)2  +  R2SiCl2  - ►  (RgSiC^C)^  +  2n  LiCI 

The  combination  of  substituents  R  on  the  silicon  of  the  reagents 
allows  the  synthesis  of  a  largo  number  of  pericyclynosilanes, 
each  one  in  different  ring  sizes.  The  compounds  (Me2SiC— C)0  and 
(Ph2SiCaC)@  have  been  isolated  and  structurrally  characterized 
by  X-ray  crystallography. 

The  synthesis  of  pericyclynosilanes  allows  the  demonstration  of 
a  novel  rearrangement  mechanism  occuring  on  the  silicon.  The 
species  responsible  for  such  rearrangements  were  identified. 
Pericyclynosilanes  can  be  coordinated  to  metal  centers  such  as 
copper. 


HBAK  XHTBRACTIOUS  IB  OKGAHOMBTALLIC  COHFOUHDS : 
STRVCTUBAL  CRITBRIA 


Gerhard  MQller.  Anorganiach-cbenisches  Znstitut  der  Techniscben 
Gniveraitat  Munchen,  Lichtenbergatr.  4,  0-S046  Garching,  FRG. 


Extensive  atructural,  apectroscopic,  and  theoretical  studies 
make  hydrogen  bonds  probably  the  best  understood  weak  intra-  and 
internolecular  interactions,  both  in  solution  and  in  the  solid 
state.  From  structural  studies  in  particular,  detailed 
geometrical  criteria  can  be  given  for  hydrogen  bonds.  Other  weak 
interactions  are  less  amenable  to  such  a  systematic  treatment. 
Ion-induced  dipole  interactions,  closed-shell  (d‘®-d‘®) 
attractive  interatomic  interactions,  and  particularly  London 
dispersion  (van  der  Waals)  forces  are  typical  examples  for  this 
situation. 

On  the  basis  of  a  large  number  of  crystal  structures  on  various 
classes  of  organometallic  compounds  evidence  for  common  features 
of  weak  interactions  has  been  established.  In  particular,  weak 
electrostatic  interactions  are  shown  to  have  a  decisive 
influence  on  the  structures  of  organolithium  compounds,  while 
closed-shell  interactions  between  Au(d‘®)  centers  may  be 
substantiated  by  a  comparison  of  the  ground  state  conformations 
of  their  P  ylide  complexes  and  those  of  the  respective  free 
ligands.  Ample  structural  evidence  for  van  der  Waals  forces  and 
weak  ion-induced  dipole  attraction  is  found  in  the  complexes  of 
Gad),  In(I),  and  T1(I),  as  well  as  AsXi  ,  SbXj  ,  and  BiXa  (X  = 
halogen) ,  with  uncharged  arenes,  most  notably  with  substituted 
benzenes . 
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STRUCTURE  AND  DYNAMIC  BEHAVIOR  OF  SOLVATED 
ORGANOLITHIUM  COMPOUNDS 

Gideon  Fraenkel .  Department  of  Chemistry,  Ohio  State  University, 
120  U.  18th  Avenue,  Columbus,  Ohio  43210,  USA. 


If  there  ii  observable  spin  coupling  between  ^^C  and 
directly  bonded  ®Li  in  organolithium  compounds  one  can  infer 
information  about  aggregate  structure  from  the  multiplicity  of 
the  a-carbon  resonance  while  from  its  averaging  kinetic 
investigations  can  be  made  of  i nteraggregate  carbon  lithium  bond 
exchange.  In  this  general  way  we  have  found  out  that  (RLi)^ 
species  solvated  by  ethers  or  t-amines  exist  as  equilibrium 
mixtures  of  bridged  dimers,  cubic  tetramers  and  less  frequently, 
monomers,  the  coordination  number  of  lithium  being  four  in  all 
these  species.  In  general,  cooling  these  equilibrium  mixtures 
favors  the  smaller  aggregates  because  lithium  therein  is 
coordinated  to  more  ligand  molecules.  Data  for  typical  solvated 
organolithium  compounds  will  be  discussed.  In  particular  we  have 
investigated  lithium  t-butyl  acetylide,  a  stable  model  system,  in 
the  presence  of  a  wide  variety  of  potential  ligands.  Simple 
ethers  and  monoamines  give  rise  of  tetramers  whereas  vicinal 
diamines  favor  dimers  due  to  bi dentate  solvation  of  lithiums. 
The  averaging  of  the  ®L1  coupling,  due  to  interaggregate 

carbon  lithium  bond  exchange  has  been  analyzed  using  our  methods 
of  NMR  line-shape  analysis  which  incorporate  the  mechanism  of 
exchange  into  the  density  matrix  equations  which  are  solved  to 
obtain  the  NMR  absorption.  Using  these  procedures  we  find  the 
mechanism  of  exchange  is  the  fast  reversible  dissociation  of 
tetramer  to  d-.iners. 
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STABLE  RING-OPENED  1,3-DILITHIUM  ORGANIC  COMPOUNDS  UPON  THE  REACTION 
OF  METHYLENECYCLOPROPANES  WITH  LITHIUM  METAL:  2 , 4-DILITHIO-1 -BUTENES 

A.  Maercker  and  K.-D.  Klein,  Department  of  Organic  Chemistry, 
University  of  Siegen,  D-5900  Slegen  (FRG) 

Methylenecyclopropane  readily  reacts  with  lithium  powder  in  diethyl 
ether  at  room  temperature  or  without  solvent  at  its  boiling  point 
(10°C)  to  yield  the  stable  2,4-dilithio-1-butene  which  -  in  contrast 
to  1 , 3-dilithiopropane  -  does  not  split  off  lithium  hydride.  The  two 
lithium  atoms  can  be  replaced  stepwise  by  different  electrophiles, 
the  allylcarbinyl  center  being  more  reactive  than  the  vinyl  center: 


Li 

I 


a:  E:MeS 
b:  E  =  Me,  Si 

Mechanism  : 
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CHIRAL  TIN (II)  ORGANOMBTALLIC  SYSTEMS  AS  ENANTIODIFFERENTIATING 

REAGENTS 

Massimo  Falorni.  Luciano  Lardicci 
Dipartimento  di  Cbimica  e  Chimica  Industriale  della  Facolta'  di 
Scienze  dell 'Universita' .  via  Risorsrimento  35,  1-56100  Pisa, 

Italy. 

Giampaolo  Giacomelli 

Dipartime.ito  di  Chimica  della  Facolta'  di  Scienze 
dell ' Universita  ' ,  via  Vienna  2,  1-07100  Sassari,  Italy. 
Mauro  Marchetti,  Annamaria  Piroddi 
Istituto  del  CNR  per  1 ' Applicazione  delle  Tecniche 
Chimiche  Avanzate  ai  Problemi  A^robiologici ,  via  Vienna 
2,  1-07100  Sassari,  Italy. 


During  our  studies,  we  have  reported  that  chiral  reducing 
reagents  can  be  obtained  from  optically  active  diamines  and 
LiAlHi In  our  present  investigations  on  the  asymmetric  reduct¬ 
ions  of  a  wide  variety  of  prochiral  carbonyl  substrates,*  we 
discovered  that  a  chiral  organometallic  system,  generated  from 
tin(II)  chloride  and  diisobutyl  aluminium  hydride,*  in  the 
presence  of  a  chiral  diamine  such  as  compound  1,  reacts  smoothly 
with  prochiral  ketones  to  yield  the  optically  active  secondary 
carbinol  in  good  enantioselectivity . 


\ 


Ph 


SnCl*  ♦  DIBAH 


Ph 


In  these  reactions,  the  coordination  of  the  bidentate  chiral 
diamine  to  the  bivalent  tin  atom  plays  an  important  role  as  shown 
from  the  use  of  AlEts  instead  of  DIBAH.  In  this  case,  the 
reaction  of  the  chiral  tin  system  with  benzaldehyde  occurs  to 
yield  the  alkylated  carbinol  in  poor  yield  (<5%)  in  ..  very  high 
enantiodif f erentiating  manner  (e.e.>95%). 
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Some  Novel  Structural  and  Chemical  Aspects  of  Cp-substituted  Bent 
Metallocene  Complexes. 

Gerhard  Erker 

Institut  fur  Organische  Chemie  der  Universitat  Wurzburg 
Am  Hubland,  8700  Wurzburg  (BRO) 


Preparations  and  properties  of  various  examples  of  Cp-substituted 
group  4  bent  metallocene  complexes  of  general  types  (RCp)2MLd  and 
(RCp)CpMLn  are  described.  In  the  presence  of  sufficiently  bulky 
Cp-substituents ,  chiral  conformations  of  the  bent  metallocene  unit 
are  preferred  in  the  solid  state.  In  solution,  often  hindered  RCp- 
M  rotation  is  observed  (typical  examples  are  1,  2,  or  3) . 


The  potential  of  the  Cp-substituted  group  4  metallocene  complexes 
to  serve  as  components  in  catalytically  active  systems  is 


discussed . 
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REACTIVITY  OP  PAHAMAGMBTIC  MONO-  AND  DICYCLOPENTADIENYL 
NIOBIUM  DERIVATIVES 

Abdenasser  Zaki ,  Liliane  G.  Hubert-Pfalzqraf  and  Olivio  Pagliarini , 
Laboratoire  de  Chimie  Mol^culaire,  Associ4  au  CNRS,  Universite 
de  Nice,  Parc  Valrose,  06034  Nice,  France 


The  molecular  chemistry  of  low-valent  niobium  and  tantalum 
derivatives  remains  limited,  especially  in  oxidation  state 
II. 

Photochemical  or  chemical  reduction  of  (^5_cp) 2NbMe2  and 
(^5_cp)2NbCl2,  respectively,  in  the  presence  of  trimethyl- 
phosphane,  has  been  considered.  The  unusual  lability  of  the 
niobium  cyclopentadienyl  linkage  in  some  experimental  conditions 
offers  a  route  to  (75-Cp)NbCl2( PMe3 ) 2 »  1»  a  highly  reactive 
paramagnetic  species . 

Its  reactivity  has  been  widely  investigated  (alkyl  reagents, 
carbon  monoxide,  isocyanides,  heterocumulenes ,  alkynes,  diaza- 
butadienes,...).  1  acts  as  a  precursor  for  mono-  as  well 
as  non-cyclopentadienyl  niobium  derivatives  of  various  oxidation 
states,  including  oxidation  state  II.  The  synthesis  and  charac¬ 
terization  of  representative  ex^unples  will  be  discussed. 
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RACTIONS  OF  DIMETHYLTITANOCENE  WITH 
ALKYL-  AND  ALKOXYSILANES . 

E  ■  Samuel.  Ecole  Nationale  Superieure  de  Chimie  de  Paris  (UA  403 
CNRS) ,  11  rue  P.  et  M.  Curie,  75005  Paris,  France. 

J.Harrod,  Department  of  Chemistry,  McGill  University,  Montreal, 
Canada . 

Y.Drumzee,F. Robert  and  Y.Jeannin,  Laboratoire  de  chimie  des  m6taux 
de  transition  (ERA  608  CNRS),  University  P.  et  M.  Curie,  75005 
Paris,  France. 


Dimethyltitanocene  (I)  reacts  with  Me(OEt)2SiH  in  toluene  or 
hexane  to  yield  the  dimeric  compound  (a)  containing  Si-H  bridges. 
The  structure  has  been  determined  from  H  NMR  by  comparison  with  the 
previously  repotted  compound^  [Cp2TiSiH2Ph] 2  . 

Me  H 
\  / 

H  -  Si 

^TiCp2  (a) 

Si  —  H  ^ 

/  \ 

Me  H 

In  the  presence  of  PR3  (R=CH3,  C2H5)  ,  I  gives  with  PhSiH3  the 
paramagnetic  compound  Cp2Ti (SiH2Ph) PR3  (EPR:  g=1.9944;  A(P)=29.3G; 
A(H)=3.2G).  Preliminary  crystal  structure  studies  will  be  reported. 

I  also  gives  with  (OMe) 3SiH  the  dimeric  paramagnetic  compound 
[Cp2Ti)l- (OMe) ] 2 •  The  EPR  spectrum  is  characteristic  of  an  excited 
triplet  state.  Crystal  structure  data  will  be  reported. 


1.  C .Aitken, J.F . Harrod,E . Samuel,  J.Amer.  Chem.Soc. , 1986, 108, 4059. 
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BI-  AND  IRI-NUCLEAR  n^-HYDRAZONAlO  n-OXO  COMPLEXES  OF  TITANIUM 

Juar  Carles  Flores,  Pascual  Rcyc ,  Ricarde  Serranc  ,  Miguel  Mena 

Departamentc  de  Quimica  inerganica,  Universidad  de  Alcala;  Campus  Uni- 
versitaric  ,  28871  Alcala  de  Henares  Madrid,  Spain) 

M.A.  Fellinghelli  ,  Antonie  Tiripicchic 

Istitutc  di  Chimica  Generale  ed  Inerganica,  Universita  di  Parma,  Centre 
di  Studio  per  la  Strutturistica  Diffrattcmetrica  del  C.N.R.,  Via  M'Aze- 
glic  85,  1-43100  Parma,  Italy. 


We  have  recently  described  several  di-  and  tri-^nuclear  u-exe  penta- 
methylcyclcpentadienyl  titanium  dimers  and  trimers  ;  their  reaction 
with  diphenyldiazcmethane  has  been  investigated  and  lead  tc  the  forma¬ 
tion  cf  n2-hydrazonatc  complexes  by  insertion  into  the  titanium-methyl 
bonds : 

Ph  Pt, 

II  _ 

fip 

-71—0 


,Cp 

4 

1 


-  -2 _ 2^ 


'Ma 


4 


Ph-  ^Ph 

C 

II 

Ph„CN^ 

.Co  2  2, 

Ma-n— 0 

tjC 

\  Ma 

'  / 
efr 

Ma 

i>- 

N  Me 


II 

C 

^  \ 


IR,  NMR{ 
are  presented. 


1  13  , 

H  and  C) 


data  as  well 


as  the  X-ray  structure  cf  (2) 


's.  Garcia  Blancc,  M.P.  Gemez  Sal,  S.  Martinez  Carreras,  M.  Mena,  F.  Rcyc 
and  R.  Serranc,  J.  Chem .  See.  Chera.  Cemmunn .  1986,  1572 


187 


PREPARATION  AND  REACTIONS  OF  ZIRCON ACYCLOPROPANE  COMPLEXES 


Tamotsu  Takahaahi  and  Yasuzo  Uchida,  Department  of 
Industrial  Chemistry,  Faculty  of  Engineering,  The  University 
of  Tokyo,  7-3-1  Hongo,  Bunkyo-ku,  Tokyo  113,  JAPAN 

Tokiko  Uchida,  Department  of  Industrial  Chemistry,  Faculty 
of  Science  and  Technology,  The  Science  University  of  Tokyo, 
Noda,  Chiba  278,  JAPAN 

Ei-ichi  Negishi,  Department  of  Chemistry,  Purdue  University, 
West  Lafayette,  Indiana  47907,  U.S.A. 


Zirconacyclopropane  complexes  were  prepared  by  the 
reactions  of  olefins  with  zirconocene  which  was  produced  in 
situ  from  Cp2ZrCl2  and  2  equiv  of  n-BuLi. 


"Cp2Zr" 


R’ai=CHR^ 


Addition  of  one  equiv  of  PRj  to  the  complex  (R 
gave  yellow  crystals. 

X-ray  analysis 


^  =  Ph) 

Its  structure  was  determined  by  the 

r1 


These  zirconacyclopropane  complexes  reacted  with  aldehydes 
or  ketones  to  give  corresponding  alcohols. 
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SYNTHESIS  AND  REACTIVITY  OF  BIS-(SILYLATED  CYCLOPENTADIENYL)  N'lOBIUM 
COMPLEXES  WITH  CUMULENE  LIGANDS. 

A .  Otero^ ,  A .  Antifiolo^ ,  H .  FaJ  ardo^ ,  F .  Jal6n^ ,  C .  L6pez  Hardomingo  ,  C .  Sanz^ ,  F .  Fiorencio*^ 
and  J .Sanz-Aparicio^ . 

^epartamento  Oulmica  lnorgAnica.*^Depart;amento  Oulmica  OrgSnica.Universidad  de 
AicaiS  de  Henare3(Spain),*^DeparT:amenco  de  RayosX. Institute  Rocasoiano.C.S.I.C. 
Madrid (Spain) . 


Metai-promoted  activations  on  some  cumuienes  can  simulate  the  metal-induced 
transformations  on  carbon  dioxide^. 

The  synthesis  and  characterization  of  new  "carbenoid  like"  niobium( III ) sixteen 
electron  species  Nb( 'j^-CgH2RR')2X,R=H,R'=SiMe2.X=Br;R=R'=SiMe2,X-Cl  permits  to  de¬ 
termine  the  influence  of  electronic  and  steric  effects  in  the  relative  stability 

of  the  compounds  Nb( ')^-C^H  RR' )  X(ZCY)  ,Z=Y=S;Z=PhN , Y=0( or  S)  in  comparison  with 

'  2  ^  5 

the  previously  described  complexes  with  the  curaulene  coordinated  on  the  Nb('|  - 

C^H  SiHe,)„Cl  unit. 

5  4  3  2 

The  formation, prperties  and  coordination  modes  of  an  extensive  serie  of  ketene 

5 

and  keteneimine  complexes  with  the  fragments  Nb('|  -C^-H^RR' )2X,R=H,R'=SiMe2,X=Cl , 
BrjRsR'wSiHeg.XsCl .will  also  be  deeply  discussed  because  this  type  of  complexes 
have  been  proposed  as  possible  intermediacy  in  homogeneous  carbon  monoxide  reduc- 

3 

tion  related  to  the  Fischer-Tropsch  process  . 

These  and  other  related  reactions  with  other  cumulene  systems  will  be  s’"udied. 

All  the  described  compiexes  have  been  characterized  by  IR  and  NMR  spectroscopy. 
Also  for  a  keteneimine  niobocene  complex  the  X-ray  crystal  structure  is  being  de¬ 
termined. 
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Synthesis  of  Diamagnetic  and  Dimeric  Zirconium( 1 1 1 )  and 
Hafnium(III)  Compounds  without  Metal-Metal  Bond 

Sandro  Gambarotta.  Laboratorium  voor  Anorganische  Chemie, 
RijXsuniversiteit  Groningen,  Nijenborgh  16  9747AG  Groningen,  The 
Netherlands 

Michael  Y .  Chi  ana.  Chemistry  Department,  Columbia  University,  New 
York,  N.Y. 10027,  USA 

The  formation  of  a  Zi — Zr  bond  has  been  postulated  to  explain 
the  generally  observed  diamagnetism  of  the  dimeric  Zr(III) 
species(l).  However,  there  is  in  the  literature  a  remarkable  lack 
of  structural  reports ( 2)  . 

Easy  comproportionation  reaction  between  CP2ZrX2  (X  -  Cl, I)  and 
CP2Zr(PR2)2  l«a'ls  to  the  formation  of  two  different  Zrdll) 
complexes  depending  on  the  nature  of  the  halide. 


cp  r  cp 


The  X-ray  structure  of  both  complexes  showed  a  rather  long 
intermetal  lie  distance  which,  in  the  case  of  the  diamagnetic 
(CP2ZrI)2.  excluded  the  presence  of  any  M-M  bond. 

The  "in  situ"  generated  ''CP2Zr",  reacts  with  Me2PPMe2  originating 
two  diamagnetic  Zr(III)  and  Hfdll)  complexes  which  can  be  easily 
isolated  in  pure  form  and  characterized  by  X-ray  analysis. 


Cp^MCl2  +  Mg  +  Me2P-PMe2  - >  (Cp^M-PMe2)2 

(M  -  Zr,  Hf:  Cp'-  CgH^ ,  MeCgH^) 


+ 


CP'M 


Cl 

/  \ 
PMe 


MCP' 

2 


The  value  of  the  intermetal  lie  distance  shows  that  even  in  this 
case  no  M-M  bond  occurs  as  a  comnon  feature  of  these  derivatives. 
The  magnetic  properties  of  these  complexes  will  be  discussed. 

TlIssTeibTK.  et  al.  Z.Naturforschg  (1966) ,21b. 519 
2) Lappert ,M.F .  Chemistry  of  organo  zirconium  and  hafnium 
compounds  Ellis  Horwood  1984 
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AN  ETHYLENE  COMPLEX  OF  VANADIUM  (I) 

Bart  Hessen.  Auke  Meetsma  and  Jan  H.  Teuben,  Department  of  Chemistry, 
University  of  Groningen,  Nijenborgh  16,  9747  AG  Groningen,  The  Netherlands. 


The  first  ethylene  complex  of  vanadium,  CpV(:7*-ethylene)(PMej)2,  was  prepared 
by  reaction  of  CpVa{PMe3)j  with  0.5  mol  of  l,4-di(bromomagnesio)butane.  The 
compound  is  pareunagnetic.  Its  formation  probably  involves  rearrangement  of  an 
intermediate  1,4-divanadabutane  complex: 

2  CpVa(PMej)3  +  (BrMg)(CH3)«(MgBr) 

O^C 

CpV(i7*-ethylene)(PMe3)j  •< —  (Cp(PMe3),VCHj(CH,),CH,V(PMej),Cp) 

An  X-ray  structure  determination  showed  that  only  a  small  amount  of 
ir-backdonation  into  the  ethylene  u*-orbital  takes  place  (C-C  (ethylene)  = 
1.365(5)  A). 


The  varied  reactivity  of  CpV(cthyiene)(PMe3)3  includes:  (a)  ligand  exchange 
with  (hard  or  soft)  Lewis  bases  to  yield  new,  CO-free  CpV(I)-complexes,  e.g. 
CpV(PhC»CPh)(PMe3)2  and  CpV(bpy)PMe3;  (b)  insertion  of  CO3  into  the 
met^ -olefin  bond;  (c)  oxidative  addition  to  the  low  valent  metal  center;  (d) 
catalytic  dimerization  of  olefins. 
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'transition  Metal  SUaxlde  Ccnfxxmds 


Alice  C.  Sullivan,  Michael  B.  Hursthouse,  M.  Altaf  Hossaln,  M.  Mazld,  Helen 
Blanchard,  and  Sincn  Bott.  Department  of  Chemistry,  Oueen  Mary  College, 
University  of  London,  Mile  End  Road,  London  El  4NS. 


A  range  of  novel  transition  meted  sUoxlde  compounds  having  either 
unidentate  or  bldentate  sUoxlde  ligands  are  described.  Some  of  the  ccnpounds 
edong  with  features  to  be  discussed  are  outlined  below. 

(1)  { (Me2Si)2CSiMe20}2Cr  ;  Trigonal  planar  by  Crystallography.  First  Cr  (III) 
alkoxlde  with  C.N.  =  3 

(2)  { (Me^Si)  2CSlMe20}TaCl^  :  TVo  isomers  observed  by  N.M.R.  ^ 

(3)  {(2-Me-CgH^)2Si0}TaCl^.Et20  :  Octahedral  by  Crystallography  with 

the  chlorides  equatorial,  approx,  linear  Si-O-Ta  (172.1(2)“)  and 
short  Ta-0  (1.812(3)A)  ^ 

(4)  { (2-Me-CgH^)2SiO}TaMe2Cl  :  Trigonal  blpyramidal  by  Crystallography.  ^ 

(5)  Formation  and  thermad  decomposition  of  { (2-Me-CgH^)2SiO}TaMe^. 

(6)  (0Hi^SiOSl3i^OslHi^6)^i.2pyridlne  ;  cis-Octahedral  by  Crystallography. 
Formation  from  Ri2SiO(QLi)SiPh2(QLi)  and  TlCl^  involves  interesting 
chadn  expansion.  ^ 

A  full  account  of  chemical  features  of  these  and  other  related  compcMnds 
will  be  given. 
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tiS-PHOSPHOLYL  complexes  of  early  transition  metals. 


Francois  Nief  and  Francois  MatheyXaboratoire  de  Chimie  du  Phosphore  et  des  M6aux  de 
Transition,EcoIe  PolytMhnique,91 128  Palaiseau  CedexJ^rance. 


Until  now^ost  of  the  TiS.phospholyl  (phosphacyclopentadienyl)  complexes  of  transition 
belonged  to  the  phospha-  and  diphosphafeirocene  (1  and  2  respectively)  or  phosphacymantrene  (3) 
fantilies^with  a  few  exceptions. 


Fe  Fe 


Md(CO), 


One  of  these  exceptions  is  a  diphosphazirconocene  dichloride  4  which  has  been  obtained^  in  modest 
yield  and  not  completely  characterized. 


We  have  now  been  able  to  prepare  the  diphosphazirconocene  dichloride  10  in  good  yield  by  reacting 
the  new  tetramethylphospholyl  anion  6  (Ri=R2=Me)  with  ZrCU-Reaction  of  6  with  TiCU  does  not 
^e  the  expeaed  diphospha-dtanocene  dichlOTide  but  a  biphospholyl  9  instead.  However.this 
d^b^k  was  overcome  by  allowing  a  stannylphosphole  7  (easily  obt^ned  from  S)  to  react  with 
TiCU-Depending  on  the  solvent.a  phospholyltitanium  trichloride  8  or  a  bisphospholyltitanium 
dichloride  11  is  obtained. 


‘FMathey ^.Ftscher  and  J .RNelson.Stnictuni  and  Bnndin»f.Snrinrer.V»la|f  R^rtin^  loai 
2p.Metinier  and  B.GaullieronJ.QraanonieLCheni..l9g0.193.C13 
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Activation  of  Alkynea  with  Ruthenium  Complexes 
P.H.  Dixneuf 

University  de  Rennes,  Campus  de  Beaulieu 
35043  RENNES  CEDEX  (France) 


Mononuclear  ruthenium(ll)  complexes  provide  activation  of  alkynes 
towards  both  catalytic  and  stoicheiometric  additions. 

They  are  catalyst  precursors  for  the  one-step  synthesis  of 
vinylcarbamates  or  enol  esters  directly  from  carbon  dioxide  or  carboxylic  acids. 
When  propargyl  alcohols  are  used  this  activation  offers  a  route  to  B-oxopropyl 
carbamates  and  esters. 

Activation  of  alkynes  can  be  used  for  the  access  to  new  arene 
ruthenium-carbene  complexes,  via  vinylidene  intermediates,  or  to  vinylcarbene 
derivatives  via  allenylidenc  intermediates. 
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VATEK  SOUIBLE  BUODimi  HYS&OFOBltTLATION  SYSTEM 

IstvAn  T.  HorvAth.  Rodney  V.  Kastrup,  and  Alexis  A.  Oswald 

Exxon  Research  and  Engineering  Company,  Annandale,  NJ  08801,  USA 

Edmund  J .  Mozeleskl 

Exxon  Chemical  Company,  Annandale,  NJ  08801,  USA 

Although  a  water  soluble  trisodium-phosphlnetriyltrl-m-benzenesulfonate 
[P(m-C6H4S03Ma)3]  modified  rhodium  hydroformylation  catalyst  system  has  been 
successfully  used  in  large  scale  production  of  n-butanal,  no  information  was 
available  on  the  structure  of  catalytic  species  under  catalytic  conditions. 

Ue  have  found  that  Rh(C0)2(acac)  reacts  with  excess  P(m-C6H4S03Na)3 
(P/Rh-3.5  or  higher)  In  water  tinder  atmospheric  pressure  of  carbon  monoxide  to 
give  HRh(CO) [P(m-C6H4S03Na)3] 3  (1).  The  hydride  ligand  in  1  Is  formed  via  the 
water*gas  shift  reaction.  NMR  and  IR  spectroscopic  data  indicate  a  structure 
analogous  to  HRh(CO) (PPh3)3  (2).  The  reaction  of  [Rh(CO)2Cl)2  or  8h4(C0>i2 
with  P<m-CgH4S03Na)3  also  yields  1.  The  formation  of  1  was  observed  in  the 
reaction  of  HRh(CO) (PPh3)3  (2)  with  excess  P(m-C6H4S03Na)3  as  well. 

Surprisingly,  the  HRh(CO) [P(m-C6H4S03Na)3)3  (l)/3  P(m-C6H4S03Na)3  system 
shows  an  extremely  high  stability  under  CO/H2,  the  formation  of  new  species 
could  not  be  detected  up  to  200  bar  of  C0/H2(l:l)  by  high  pressure  NMR.  This 
sharply  contrasts  to  the  behavior  of  the  HRh(CO) (PPh3) 3  (2)/3  PPh3  system  in 
organic  media.  Under  the  same  conditions,  200  bar  C0/H2(l:l).  the  only  species 
in  solution  detectable  by  high  pressure  NMR  is  HRh(C0)2(PPh3)2. 

These  results  provide  further  evidence  that  the  n/i  ratio  of  aldehyde 
products  is  controlled  either  by  the  stereoselective  coordination  of  the 
olefin  to  a  coordinatively  unsaturated  (HRh(CO)  (phosj)hine)2 )  species  and/or  by 
the  subsequent  formation  of  the  lalkyl-Rh(CO) (phosphine)2 )  intermediate. 
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Bydrocarbonylations  of  M-Allylamides.  Novel  Amide-directed 
Bydrocarbonylations  and  Double  Carbonylation 

Iwao  Ojima  and  Zhaoda  Zhang 
Department  of  Chemistry,  State  University  of  New  York 
at  Stony  Brook,  New  York  11794,  U.S.A. 


The  hydroformylation  of  N-allylacetamide  is  effected  by  the 
chelation  of  the  amide  moiety  to  rhodium  catalysts  giving  iso¬ 
aldehyde  (1)  as  a  major  product.  Novel  double  carbonylation  (a 
new  type  of  amidocarbonylation)  of  N-allyl-  and  N-methallylamides 
giving  l-acyl-2-formylpyrrolidines  (4,  10)  is  promoted  by  rhodium 
complexes.  A  Co-Rh  mixed  metal  catalyst,  Co2Rh2(CO)2^2»  gives  1 
with  a  good  regioselectivity  and  also  promotes  a  new  homologa- 
tion-cyclization  process  to  give  l-benzoyl-S-methylpyrrolidine 
(11)  in  one  step  with  excellent  selectivity.  The  Pdcl2(PPh3 ) 2" 
catalyzed  hydroesterification  of  N-allylbenzamide  gives  iso-ester 
(5)  predominantly  through  a  chelation-control. 

Possible  mechanisms  for  those  new  reactions  are  proposed. 
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HYDROCARBONYLATION  REACTIONS  FOR  KETONE  SYNTHESIS 

Giambattista  Conslgllo  and  Roger  schwad) 

Swiss  Federal  Institute  of  Technology  (ETH),  Department  of 
Industrial  and  Engineering  Chemistry,  ETH  Zentrum,  CH-8092  ZUrich 


Despite  its  potential  significance,  the  catalytic  "oxo  synthesis" 
of  ketones  has  been  very  limited  in  scope  until  now  [1).  In  the 
last  years  large  Interest  has  been  devoted  to  the  copolymers  of 
olefins  (particularly  of  ethylene)  and  carbon  monoxide  [2].  Among 
the  most  active  catalyst  precursors  for  this  copolymerization 
(Pd(CH3CN),][BF*]a/PPh3  and  Pd(OAc) a/Dpp/Acid  (Dpp=l,3- 
propanediylbis(diphenylphosphin6) ;  Acid=non-hydrohalogenic  acid 
with  a  pK.  of  less  than  2)  have  been  largely  investigated  [2,3J, 
The  latter  catalytic  system  (or  the  similar  one  containing  the 
dpb  ligand,  where  dpb  is  l,4-butanedlylbis(diph6nylphosphine) ) 
was  reported  to  be  active  for  the  hydroformylation  of  1-octene 
under  about  100  bars  of  hydrogen  and  carbon  monoxide  and  about 
120  °C  [4],  the  catalytic  activity  being  much  larger  than  that 
previously  reported  for  the  related  systems  based  on  Pd  (PPha)./ 
CFaCOOH  or  (PPha) aPd(C.H3)Br/AgPFs  (5].  In  fact,  by  modifying  the 
Pd(OAc)a/CFaCOOH  system  with  diphosphines  such  as  dpp,  dpb  or 
even  dpe  we  could  carry  out  the  hydroformylation  of  1-pentene  at 
100  under  200  bars  of  hydrogen  and  carbon  monoxide  in 
equimolar  ratio.  However,  when  {Pd(CH3CN)« ] [BF« )3  was  used  with 
the  dpp  ligand  under  the  same  reaction  conditions,  the  most 
abundant  hydrocarbonylation  product  (36  %)  was  a  4:1  mixture  of 
undecan-6-one  and  4-methyldecan~5-one .  Partial  hydroformylation 
(13  %)  and  hydrogenation  (10  %)  of  the  substrate  takes  also 
place.  In  the  case  of  styrene  as  the  substrate  the  reaction  is 
much  more  selective,  1 , 5-diphenylpentan-3-one  being  recovered  in 
30  %  yield.  Yields  for  his  system  are  thus  much  better  than  that 
recently  reported  for  the  formation  of  4-oxo-heptandioate  from 
methyl  acrylate  using  Pd(OAc ) a/dpp/p . toluenesulphonic  acid  as  the 
catalyst  precursor  [6]. 


References:  1)  0.  Roelen,  Chem.  Exp.  Dldakt.  3,  119  (1977).  2)  A. 
Sen,  Adv.  Polym.  Sci.  73/74,  125  (1986).  3)  J.A.M.  Van 
Broekhoven,  E.  Drent,  Eur.  Pat.  Appl.  235,866  (1986)  (C.A.  108 , 
38604  (1988))  and  previous  applications.  4)  E.  Drent,  Eur.  Pat. 
Appl.  220,767  (1985);  C.A.  1^,  39199  (1987).  5)  J.J.  Mrowca, 

U.S.  Patent  3,876,672  (1972);  C.A.  30432  (1976).  6)  E.  Drent 

U.K.  Pat.  Appl.  2183631  (1985);  C.A.  ^07,  153941  (1987). 
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DINUCLEAR  RHODIUM  COMPLEXES  AS  CATALYST  PRECURSORS  FOR  THE  HYDRO- 
FORYLATION  OF  ALKENES. 

Carmen  Claver.  Aurora  Ruiz  and  Alfonso  Polo,  Depart2unent  de  Qulmi- 
ca,  Facultat  de  Qulmica  de  Tarragona,  Universitat  de  Barcelona, Pla 
za  Imperial  Tirraco  1,  43005  Tarragona,  Spain. 

Juan  Carlos  Baydn  and  Julio  Real,  Deprtament  de  Quimica,  Universi¬ 
tat  Autonoma  de  Barcelona,  Bellaterra,  08193  Barcelona,  Spain. 


In  recent  years  dinuclear  rhodium  complexes  have  received  con¬ 
siderable  attention  due  to  their  catalytic  activity  in  hydroformy- 
lation  reactions.  It  has  been  shown  that  complexes  of  the  types 
|Rh2(/^-SR)2(CO)2(PR3)2l^»  I Rh^ (^-azolate) 2 (COD ) j  |  plus  PR^  ligands 
and  related  complexes^  behave  as  active  catalyst  in  alkene  hy- 
droformylation,  even  in  mild  conditions. 

A  potential  advantage  of  these  species  with  respect  to  other 
catalysts  is  the  possibility  of  introducing  changes  in  the  brid- 
gind  ligands. 

The  present  investigation  was  undertaken  in  order  to  explore 
the  use  of  anionic  and  zwitteronic  amino-thiols  as  bridging  li¬ 
gands  to  produce  new  complexes  of  rhodium(I).  Neutral  and  cationic 
dinuclear  complexes  of  formulation  |Rh,(C0D)2 (S(CH2)3  NMe  2)3  I  and 
|Rh2(COD)2(S(CH2)3NMe2Bz)2l  (PFg)2  ®nd  related  carbonil  complexes 
have  been  prepared  and  characterized  by  elemental  analyses,  infra¬ 
red  spectra,  ^H  NMR  and  NMR. 

The  systems  formed  by  adding  phosphine  or  phosphite  ligands 
(PR3/Rh=  1/1)  to  the  dinuclear  complexes  are  catalysts  precursors 
in  hydroformylation  of  1-heptene  under  mild  conditions(5  bar, 80*0. 

The  best  conversion  from  1-heptene  to  aldehydes  was  achieved 


when  PR2=  PPh3  (90%)  and  the  best  selectivity  ( n-octanal/2-methyl- 
heptanal=  3/1)  when  PR2=  P(0Me)2. 

Ref erences:l)Ph.Kalck,J.M. Frances, P.Pfister,T.Southern  and  A.Thorez 
J.  Chem.  Soc.  Chem.  Commun.,  1983,510.  2)Ph.  Kalck,  A.  Thorez,  M.T. 
Pinillos,  L.  A.  Oro,  J.  Mol.  Cat.,  31,  1985,  311.  3)C.  Claver,  Ph. 
Kalck,  L.  A.  Oro,  M.  A.  Pinillos  and  C.  Tejel,  J,  M.  Cat.  (in 
press)  4)C.  Claver,  Ph.  Kalck,  M.  Ridmy,  A.  Thorez,  L.  A.  Oro, 
M.  T.  Pinillos,  M.  C.  Apreda,  F.  H.  Cano  and  C.  Foces-Foces,  J. 
Chem.  Dalton  Trans  (in  press). 
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OXIDATIVELY  INDUCED  MIGRATION  OF  HYDROGEN  FROM  METAL  TO  ALKENE. 
HIGHLY  REACTIVE  RHODIUM  SYSTEMS  FOR  HYDROGENATION  AND  HYDROFORMY- 
LATION  OF  ALKENES  AND  ALKYNES. 

Claudio  Bianchini,  Andrea  Meli,  Maurizio  Peruzzini  and  Francesco 
Vizza,  Istituto  per  lo  Studio  della  Stereochimica  ed  Energetics 
dei  Composti  di  Coordinazione,  C-N.R.,  Via  J.  Nardi  39,  1-50132 
Firenze,  Italy 

Fiero  Frediani,  Dipartimento  di  Chimica  Organica,  University  di 
Firenze,  Via  G.  Capponi  7,  1-50121  Firenze,  Italy 


The  formation  of  alkyl  complexes  via  migratory  insertion  of 
alkene  into  a  transition  metal-hydrogen  bond  has  long  been  a  goal 
in  organometallic  chemistry,  in  large  part  because  of  the  impor¬ 
tance  of  the  reaction  in  catalytic  hydrogenation  of  alkenes. 
Generally,  such  a  migratory  step  is  accomplished  by  ligand  addition 
to  hydride (alkene)  complexes. 

We  now  wish  to  report  an  alternative  pathway  by  which  the  hydride 

(alkene) - »■  alkyl  migration  takes  place.  The  [  (triphos)  RhH(it- 

dialkyl  fumarate)]  complex,  (1),  [triphos  =  MeC (CH2PPh2) 3] 
converts  to  the  stable  [ (triphos) Rh ( o-alkyl)]  2+  derivative  upon 
two-electron  chemical  or  electrochemical  oxidation.  The  process 
is  reversible,  i.e.  the  two-electron  reduction  restores  the 
starting  hydride (t-fumarate)  complex  via  Rh(ll)-alkyl  and  Rh(I)- 
alkyl  intermediates. 

Results  on  the  hydrogenation  and  hydroformylation  of  alkenes  and 
alkynes  using  1  as  catalyst  precursor  are  discussed. 
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BIMETALLIC  ACTIVATION  IN  HOMOGENEOUS  CATALYSIS  : 

PALLAOIUH  CATALYZED  MONO  AND  DOUBLE  CARBCmLATION  OF  CHLOROARENE  CHROMIUM 
TRICARBONYL  COMPLEXES 

Robert  MUTIN,  Christine  LUCAS,  Jean  THIVOLLE-CAZAT .  Fablenne  DANV, 
V^ronlque  DUFAUD  and  Jean  Marie  BASSET 

Institut  de  Recherches  sur  la  Catalyse,  conventionnA  A  I'UnlversitA  Claude 
Bernard,  CNRS,  2  avenue  Albert  Einstein,  69626  Villeurbanne,  cAdex  France. 


The  palladium  catalyzed  carbonylation  of  aryl  bromide  or  Iodide  to 
aromatic  carboxylic  acids,  eaters,  amides,  aldehydes  or  to  aromatic  a-keto 
amides,  a-keto  esters  and  a-keto  acids  is  now  well  documented.  However  and 
so  far,  there  is  no  reliable  example  of  carbonylation  of  chlorobenzene 
leading  to  the  same  products.  The  difficulty  to  carry  out  carbonylation  of 
chloroaromatlc  compounds  Is  probably  due  to  the  high  temperature  required 
for  the  oxidative  addition  of  the  C-Cl  bond  onto  zerovalent  palladium 
complexes .  . 

We  report  here  ' that  the  palladium  catalyzed  carbonylation  of 
chloroarene  chromium  tricarbonyl  complexes,  can  lead  to  the  corresponding 
esters,  aldehydes,  amides  or  a-keto  amides.  In  the  case  of  methoxy 
carbonylation,  methyl-benzoate  chromium  tricarbonyl  can  be  obtained  at 
lOQoc,  with  a  selectivity  of  95X.  This  result  strongly  suggests  that  the 
whole  catalytic  cycle  of  carbonylation  proceeds  via  bimetallic 
intermediates  where  chromium  and  palladium  are  simultaneously  bonded  to 
the  same  organic  substrate.  Consequently,  it  is  suggested  that  the  Cr(CO)^ 
moiety  favors  the  oxidative  addition  of  the  arene-Cl  bond  to  zerovalent 
palladium  and  makes  it  possible  a  subsequent  catalytic  cycle  of 
carbonylation . 

Acknowledgements  :  The  authors  wish  to  thank  R.P.  Industries  for  financial 
support . 
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ALKYULKOXYCARBONYLTETRACARBONYLI RON  COMPLEXES 
ISOLATED  INTERMEDIATES  IN  THE  CATALYTIC  CARBONYLATION  OF  ORGANIC  HALIDES 

Pascale  Laurent,  Sylviane  Sabo-Etienne  and  Hervd  des  Abbayes 

Laboratoire  de  Chimie  Organique  des  Elements  de  Transition,  UA  CNRS  322 
University  de  Bretagne  Occidentale,  29287  Brest-Cddex  FRANCE 


Alkylalkoxycarbonyl  complexes  are  believed  to  be  intermediates  in  important 
catalytic  reactions.  We  report  here  the  synthesis  and  characterization  of 
(C0)^Fe(CH2C02Me)(C02R)  complexes  and  provide  direct  evidence  for  their  invol¬ 
vement  in  the  catalytic  cycle  of  carbonylation  of  organic  halide  into  ester. 


Fe(C0)5 


NaOMe  BrCH,C0,Me 

- >  (C0)/e(C0,R)'  - — -  > 

or  KOt-Bu  ^  ^ 

R  =  Me  or  t-Bu 
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For  R  =  Me,  the  complex  (A)  decomposes  above  20°C  under  a  CO  atmosphere 
to  yield  Fe(C0)g  and  dimethylmalonate.  (A)  can  be  considered  as  an  intermediate 
in  the  catalytic  carbonylation  of  BrCH2C02Me  into  ester,  according  to  the 
following  cycle  : 
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ETHER-PHOSPHINES  AS  CONTROLLING  LIGANDS  IN 
THE  HYDROCARBONYLATION  OF  METHANOL 


Ekkehard  Lindner,  Erhard  Glaser,  Owe  Schober,  and  Anselm  Sickinger, 
Universitat  TUbingen,  Institut  fiir  Anorganische  Cheraie  II,  Auf  der 
Morgenstelle  18,  D-7400  Tubingen  1,  BRD 


Tetrahedrally  coordinated  cobalt (I)  complexes  of  the  type  ICo- 
(P^0|(P~0)  (P— O:  P-coordinatedf  p'Hd:  0, P-coordinated) ,  containing 
specifically  conceived  ether-phosphines  as  controlling  ligands, 
are  precursors  in  the  catalytic  cycle  of  the  hydrocarbonylation  of 

methanol.  They  are  obtained  by  reaction  of  I-Co(Po'O),  with  K[HB- 

1 )  ^  ^ 

( sec-C^Hg ) j 1  .  Methanol  conversions  and  selectivities  to  acetal¬ 
dehyde  have  attained  more  than  80%. 

(Ether-phosphine) -rhodium  complexes  are  useful  as  model  compounds 

2 ) 

in  the  carbonylation  of  methanol  .  CO  elimination  from  1  yields 
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2.  With  rapid  methyl  migration  via  3  and  4  oxidative  addition  of 
CH^I  to  2  affords  the  acyl  complex  5.  Heating  of  5  in  the  presence 
of  CO  results  in  the  reductive  elimination  of  CHjC(0)I.  The  form¬ 
ation  of  the  individual  complexes  is  promoted  by  the  "opening  and 
closing  mechanism"  of  (ether-phosphine)  ligands. 


1)  E.  Lindner,  U.  Schober,  E.  Glaser,  H.  Norz,  and  P.  Wegner,  Z. 
Naturforsch.  42b,  1527  (1987). 

2)  _ Lindner  and  B.  Andres,  Chem.  Ber.,  in  press. 
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STNTHfiSIS  OF  SULFIDES  BY  THE  CO2(C0)g  AND 
PHASE  TRANSFER  CATALYZED  REACTIONS  OF  BENZYL  CHLORIDES 

Jinxlan  Vang 

Chemistry  Institute,  Department  of  Chemistry,  Northwest  Teachers' 
University,  ^1,  An  Nln  Road  (E.)  ,  Lanzhou,  China 


Since  the  first  publication  on  organometalllc  phase  transfer 

catalysis^,  the  field  has  developed  sufficiently  rapidly  to  Justify 

an  account  at  this  time.  Recent  Investigations  have  demonstrated  that 

phase  transfer  catalysis  Is  an  exceedingly  useful  technique  In  organo- 

2 

metallic  chemistry.  Several  good  reviews  was  published  by  Cassar  and 
Alper^. 

Sulfides  are  an  Important  organic  compounds.  The  preparation  of 
sulfides  by  reaction  of  halides  with  Na2S  are  will  know  In  synthetic 
organic  chemistry.  Ve  now  report  the  synthesis  of  dlbenzylsulfldes 
and  dlbenzyl disulfides  by  the  CO2(C0)g  and  phase  transfer  catalyzed 
reactions  of  benzyl  chlorides  with  Sg. 


'<^^^^2 

1  N-,  room  temp,  2  3 


o-OCHj,  p-OCHj. 


'2* 

,  Br,  Cl. 

R— H,  O-CHj,  m-CHj,  p-CH^,  o-Cl,  m-Cl,  p-Cl , 

Sixteen  sulfides  were  prepared  by  the  Co2(C0)g  and  phase  transfer 
catalyzed  reactions  of  benzyl  chlorides. The  total  yield  Is  above  90%. 
Their  structures  have  been  proved  by  IR.MS.NHR  and  elemental  analysis. 
The  reaction  mechanism  Is  briefly  discussed. 


1)  H.ALper  and  D.Des  Roches,  J.Organomet.Chem. ,  117  ,Ct»l«(  1976} . 

It  M 

2)  L.Casser,  in  Fundamental  Research  In  Homogeneous  Catalysis  ,  P.115. 
Plenum,  New  York,  1977. 

3)  H. Alper ,Fundam.Res.  Homogeneous  Catal.,  1984,  4,79;  Adv.  Organomet. 
Chem.,1981,  19,  183. 

4)  Jinxlan  Vang,H. Alper ,  J.Org.Chem.,  51,  273(1986). 
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Organoslllcon  Reagents  in  Orgemic  Synthesis 


E.  Keinan,  Technlon  Israel  Institute  of  Technology,  Technlon  City,  IL  32000 
Haifa,  Israel 
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CYCUOMETALLATION  CHEMISTRY  OF  METHYL-SUBSTITUTED  TRIPHENYLPHOSPHINES 


Elmer  C.  Alyea  and  John  Malltq.  Cuelph-Waterloo  Centre  for  Graduate  Work  in 
Chemistry,  Department  of  Chemistry  and  Biochemistry,  University  of  Guelph, 
Guelph,  Ontario,  Canada  NIG  2W1. 


It  has  now  been  well  established  that  large  tertiary  phosphine  ligands  can 
promote  cyclopalladation  and/or  cycloplatlnatlon  reactions.  Our  presentation 
will  quickly  review  the  known  trends  in  this  chemistry  and  then  focus  on  the 
closely  related  series  of  methyl-substituted  tr Iphenylphosphlnes , 

P(C,H j (CH , )„) ,  (n-O-M).  Cyclometallatlon  is  not  observed  in  all  eases  but 
depends  on  the  metal  and  its  environment  as  well  as  the  reaction  conditions 
employed.  As  expected,  the  relative  bulk  of  the  phosphine  is  very  Important 
but  the  overall  ligand  electronic  properties  also  prove  to  be  important. 
Comparisons  are  made  to  parallel  reactions  of  bulky  trialkylphosphlne  ligands 
and  all  the  factors  which  facilitate  Internal  metallatlon  are  3ummarl2eil  no  as 
to  suggest  a  more  definite  description  for  the  Intimate  mechanismCs)  for  metal- 
carbon  bond  formation  via  cyclometallatlon. 
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STEREO-  AND  CHEMO-SBLBCTIVE  a-RYDRIDB  ABSTRACTION  FROM 
TRANSITION  METAL  ALKYL  COMPLEXES 


V^roniaue  Guerchaig.  Claude  Lapinte,  Jean-Yves  Th6pot, 
Laboratoire  de  Chimle  des  OrganomAtalliques ,  UA  CNRS  415, 
University  de  Rennes  I.  35043  Rennes  Cedex,  France. 

Loic  Toupet,  Laboratoire  de  Physique  Cristalline,  UA  CNRS  804, 
University  de  Rennes  I.  35042  Rennes  Cedex,  France. 


The  alkyl  complexes  M (Cs Mes ) (L* ) (L* ) (CM* XR)  -M  =  Fe , 
Ru,  X  =  0,S-  provide  an  attractive  chemistry  in  connection  with 
the  access  to  electrophilic  carbene  species.  Their  reactivity 
the  nature  of  the  leaving  group  (H*  vs.  CHsO-  or  S-adducts> ,  the 
stereoselectivity  of  the  o-hydride  abstraction  (geometric  iso¬ 
mers)-  are  both  controlled  by  the  ancillary  ligands  at  the  metal 
center  and  by  the  nature  of  the  abstracting  reagent  (the  trityl 
cation  and  the  in  situ  generated  methylene  complex  [Fe«CHi]* 
have  been  employed) . 

Complex  i  (L*  *  L*  «  CO,  XR  ■  OCHi )  undergoes  an  a- 

hydride  abstraction  with  FhiC’PF**  affording  specifically  the 
kinetic  cis  isomer  of  2  which  then  isomerizes  into  the  thermo¬ 
dynamic  trans  form. 


ciS-2  TR4MS-2 


Such  a  behavior  suggests  an  initial  interaction  of  the 
trityl  cation  with  the  oxygen  atom  of  the  methoxy  group  of  1. 
This  assumption  is  supported  by  the  change  of  the  chemoselecti- 
vity  either  observed  upon  substitution  of  a  carbonyl  ligand  by  a 
phosphine  or  in  the  case  of  the  parent  sulfur-containing  complex 
which  leads  to  the  forfnation  of  stable  adducts.  The  electrophi¬ 
lic  properties  of  the  carbene  complexes  have  been  investigated. 
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C-H  BOND  ACTIVATION:  THE  EIGHTEEN  ELECTRON  ROLE  AND  THE 
GENERATION  OF  CATALYSTS 

Giovanni  Fochl,  Scuola  Normale  Superiore,  Pisa. 

Working  address:  Dipartlmento  di  Chisiica  &  Chiinlca 
Industriale  dell 'University,  Sezione  di  Chimlca  Inorganics, 
Via  del  Risorgimento  35,  56100  PISA  (Italy) 


Bis (arene) metal  sandwiches  are  usually  stable  if  they  do 
not  exceed  an  18-e"  count,  the  bis (hexamethylbenzene)  d^-d® 
group  VIII  metal  complexes  being  only  apparent  exceptions 
because  distorsions  either  alterate  the  energy  levels,  and 
thus  the  basis  of  the  18-e~  rule  itself,  or  reduce  the 
hapticity  of  one  of  the  ligands. 

In  group  VI  bis (arene)  sandwiches,  a  ligand  is  labilized 
by  contact  with  potassium  metal. i  We  report  here  that  such  a 
labilization  can  generate  catalytic  systems . 

A  mixture  of  1 , 4-cyclohexadiene  (5.3  mmol), 
di (benzene) molybdenum (0)  (0.24  mmol)  and  potassium  sand 
(0.59  mmol)  in  1, 2-dimethoxyethane  (25  cm®)  was  stirred 
overnight  at  room  temperature  (15®  C)  .  This  resulted  in  the 
total  conversion  of  the  diolefin  to  benzene  and  dihydrogen 
(G.C.).  Preliminary  results  show  that  also  chromium  and  iron 
arene  complexes  are  active  in  the  same  reaction. 

Discussions  with  Prof.  F.  Calderazzo  and  Prof.  G. 
Fachinettl  were  very  helpful.  M.P.I.  (ministero  della 
pubbllca  istruzlone),  Rome,  is  gratefully  acknowledged  for 
financial  support. 


1)  M.  L.  H.  Green,  G.  Parkin,  J.  Chem.  Soc.,  Chem.  Comm., 
1985,  771. 


THE  METALATION  OF  C-H- BONDS  BY  RHODIUM. 
CIS . CIS-1 , 3 , 5-TRIS(DlPHENYLPHOSPHINOMETHYL) 
CYCLOHEXANE 


Hermann  A.  Haver.  Department  of  Chemistry,  University  of  California 
Santa  Barbara,  Santa  Barbara,  California  93106,  [University  of  Tubingen 
(on  leave)] 

William  C.  Kaska,  Department  of  Chemistry,  University  of  California 
Santa  Barbara,  California,  93106,  USA 


The  novel  tridentate  phosphine  cis,cis-l,3,5-Tris(diphenylphosphinomethyl) - 
cyclohexane  (I)  has  been  synthesized. 


Treatment  with  [Rh(C0D)Cl]2  in  toluene  at  elevated  temperatures  gives  a  yellow 
solid  (II).  Compound  II  was  characterized  by  ^H-.^^C-  and  ^Ip.NMR. 

Spectroscopy  of  the  intramolecular  C-H  metalated  product.  Broad  NHR  lineshapes 
suggest  that  intramolecular  exchange  processes  occur  between  the  metal  and  the 
cyclohexane  frame.  Treatment  with  carbon  monoxide  gives  different  complexes 
with  the  cleavage  of  the  Rh-C  bond.  Carbon-hydrogen  metalatlon,  exchange 
processes  and  reaction  with  carbon  monoxide  will  be  discussed. 


ALLYLSTANNATION  IN  AQUEOUS  MEDIUM 


Giuseppe  Tagllavinl  and  Danlele  Marton 

Dipartinento  d1  Chlaica  Inorganica,  Metal lorganica  e  Analitlca 
Universita'  d1  Padova,  Via  Marzolo,  1,  I  35131  Padova  (Italia) 


Allyl-,  allenyl-,  and  propargyl -stannatlon  of  carbonyl 
compounds  have  recently  been  developed  using  allyl-,  allenyl- 
and  propargyl -t1 n  chlorides  (1-3).  The  procedure  is  based  on: 
Bu2RSnC1  +  R'COR*  +  l/ZH^O  R(HO)CR*R"  +  1/2(Bu2SnCl )20, 
where  R=  allyl,  allylllke,  allenyl,  or  propargyl; 

R‘  =  H  or  alkyl;  R*  =  alkyl  group. 

Organotin  substrates  having  allyl,  crotyl,  1 -methyl al 1y1 , 
cyclohex-2-eny) ,  and  clnnamyl  groups  easily  react  In  the 
presence  of  water  with  carbonyl  compounds  such  as  aldehydes, 
dialdehydes,  ketones  and  acetals  to  give  homoallyl  a1coho1s(3). 

The  stereochemical  course  of  some  of  these  reactions  has 
been  evaluated  by  changing  the  esperlmental  conditions. 


Work  supported  by  C.N.R.  (Roma). 

(1)  A.  Boaretto,  D.  Marton,  G.  Tagllavinl  and  A.  Gambaro,  J. 
Organometal.  Chem.,  286  (1985)  9. 

(2)  A.  Boaretto,  D.  Marton  and  G.  Tagllavinl,  J.  Organometal. 
Chem..  297  (1985)  149. 

(3)  D.  Furlani,  0.  Marton,  G.  Tagllavinl  and  N.  Zordan,  J. 
Organometal.  Chem.,  341  (1988)  345. 
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DIRECT  SYNTHESIS  OF  A  NEW  ALKYLAROMATIC  PALLADACYCLE . 

Marta  CaCellani  and  Gian  Paolo  Chiusoli,  Istituto  di  Chimica 
Organica,  Universica',  Viale  delle  Scienze,  43100  Parma,  Italy 


In  the  course  of  studies  aimed  at  isolating  intermediates  of 
palladium-catalyzed  C-C  bond  formation  reactions  ^ij,  a  new 
palladacycle  has  been  obtained  as  a  whitish  solid  powder  from  the 
reaction  of  m-bromobenzoni tr i le  with  bicyclo  Q  .  2 .  ij  hept-2-ene  in 
anisole  at  103°  C  in  the  presence  of  PdlPPh^)^  and  potassium 
phenoxide.  The  complex  is  insoluble  in  non  coordinating  solvents. 
On  addition  of  pyridine  it  goes  into  solution  while  preserving 
its  metallacyclic  structure,  as  shown  by  n.m.r.  evidence: 


1, Pd(PPh,),/PhOK 

_ 3  4 _ 

2.  Pyridine 


Pyr  Pyr 


The  composition  and  structure  of  the  complex  clearly  result  from 
decomposition  with  NaBD^,  which  gives  the  expected  dideuterated 
cyanophenylbicycloheptane. 

To  our  knowledge  this  is  the  first  direct  preparation  of  a 
palladacycle  by  one-pot  oxidative  addition,  insertj.on  and  aromatic 
substitution  in  sequence. 

Work  supported  by  Consiglio  Nazionale  delle  Ricerche  and  Ministero 
della  Pubblica  Istruzione. 


1.  M.  Catellani  and  C.P.  Chiusoli,  J.  Organomet.  Chem.,  in  press. 


A  STEREOSELECTIVE  SYNTHESIS  OF  ALLYLIC  ALCOHOLS 


Mitsuhlsa  Tamura  and  Gohu  Suzukamo* 

Chiba  Research  Laboratory,  Sumitomo  Chemical  Co. Ltd., 
Sodegaura,  Kimitsugun,  Chiba  299-02,  Japan 
*Takatsuki  Research  Laboratory,  Takatsuki,  Osaka,  Japan 

The  reaction  of  vinyl  epoxide  with  Grignard  reagents  and  methyl- 
lithium  was  reported  to  give  the  mixture  of  1,2-  and  1,4-adducts 
and  with  organocopper  reagents  to  give  1,4-adducts  of  E- 
conf iguration .  Although  it  was  claimed  that  the  reaction  of 
phenyllithium  with  isoprene  epoxide  gave  a  1,4-adduct  of  Z- 
conf iguration  as  a  major  product,  1,2-adduct  was  always  accom¬ 
panied  to  some  extent  when  the  reaction  was  reinvestigated. 

It  was  found  that  alky llithiums  react  with  vinyl  epoxide 
regioselectively  and  stereoselectively  to  give  1,4-adducts.  The 
major  isomer  was  shown  to  have  Z-conf iguration  on  the  basis  of 
'H-NOE,  ^  ^C-  and  'H-NMR.  The  predominance  of  Z-isomer  was  im¬ 
proved  when  the  reaction  was  conducted  in  the  presence  of  a  base 
such  as  tertiary  amine  or  lithium  alkoxide.  The  results  are  sum¬ 
marized  in  Table.  This  unexpected  reactivity  is  limited  to 
alkyllithiums  and  the  organolithium  compounds  other  than  alkyl- 
lithium  such  as  allyllithium,  benzyllithium,  3-pyrridyllithium 
and  2-phenylvinyllithium  gave  only  1,2-adducts. 

The  present  method  was  successfully  applied  to  a  stereoselective 
synthesis  of  o<  -santalol,  which  is  one  of  the  main  constituents 
in  East  Indian  sandalwood  oil. 

RLi  +  - -  RJHoh 

R  =  alkyl 

Table. 


R 

Base 

Temp(^C) 

Solvent 

Yd(%) 

Z/E 

n-C^H9 

none 

0 

Hexane 

76 

08/1  2 

THEDA 

0 

t1 

68 

96/4 

M 

n^C^HgOLi 

none 

0 

It 

73 

97/3 

sec-C^Hg 

cycIo-CgHg 
cyclo-CgH^ , 

0 

•I 

63 

86/1  4 

THEDA 

-20 

It 

55 

96/4 

none 

-30 

EtgO 

77 

82/18 

none 

II 

55 

89/1 1 

PhCH,CH, 

none 

•I 

II 

70 

79/21 

THEDA 

-20 

II 

59 

98/2 
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INTRAMOLECULAR  ADDITION  REACTIONS  OF  IRON  CARBENE  COMPLEXES 

Paul  Helquist.  Christopher  Knors,  Shl-Kal  Zhao,  Pascal e  Seutet,  and  Matthew 
Mattson.,  University  of  Notre  Dame,  Notre  Dame,  Indiana  46556,  U.S.A. 


We  have  obtained  several  examoles  of  carbene  complexes  of  the  general 
structure  [{n®-C5Hc)(C0)(L)Fe=CR^R^r  (L  =  CO,  phosphite,  or  phosphine). 

These  species  may  be  generated  from  the  corresponding  a-(a1ky1th1o)a1kyI-, 
alkenyl-,  or  acyl  Iron  complexes.  Some  of  the  carbene  complexes  are  quite 
stable  and  have  been  characterized  spectroscopically  and  by  x-ray  diffraction. 
Furthermore,  many  of  these  compounds  show  quite  useful  reactivity  such  as 
addition  to  alkenes  to  give  cyclopropanes. 

Most  recently,  we  have  been  placing  emphasis  upon  the  uses  of  these 
complexes  in  the  synthesis  of  polycyclic  organic  compounds  proceeding  through 
Intramolecular  additions  of  the  carbene  ligands  to  alkenes.  Complex  fused- 
ring  cyclopropane  derivatives  are  normally  obtained,  but  we  have  also  been 
studying  the  formation  of  fi ve-membered  rings.  Current  studies  are  being 
directed  toward  applications  of  these  reactions  In  very  direct  syntheses  of  a 
variety  of  naturally  occurring  compounds.  These  syntheses  have  In  turn 
required  us  to  develop  methods  for  the  Incorporation  of  the  carbene  complexes 
into  organic  substrates  that  serve  as  precursors  of  the  natural  products. 


Literature  References: 

K.  A.  M.  Kremer  and  P.  Helquist,  Orqanomet.  Chem.  1985,  285,  231  (1985). 

R.  S.  Iyer,  G.-H.  Kuo,  and  P.  Helquist,  Org.  Chem.  1985,  5898. 

E.  J.  O'Connor,  S.  Brandt,  and  P.  Helquist,  Chem.  Soc.  1987,  109,  3739. 

C.  Knors,  G.-H.  Kuo,  J.  W.  Lauher,  C.  Elgenbrot,  and  P.  Helquist, 
Orqanometalllcs  1987,  6_,  988. 
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PALLADIUM- CATALYZED  CROSS-COUPLING,  ACYL-DEMETALLATION  AND 
CARBONYLATION  REACTIONS  07  ORGANOMERCURIALS 

Pralcash  More.  Nikolai  Bumagin,  Irina  Beletskaya 
Moscow  State  University,  Moscow,  USSR. 

The  palladium-oatalyaed  cross-coupling  reactions  of  organo- 
mercurials  with  organic  halides  provide  a  novel  and  convenient 
method  for  the  synthesis  of  arylated  heterocyclic  compounds. 

The  reaction  proceeds  in  the  presence  of  iodide  ion  and  oxygen- 
free  atmosphere  in  dimethyl  formamide  to  give  a  high  yield  of 
cross-coupling  product  (eq.  1). 

*04"  7  “ 

*  2  Arl  20-70"  Ar  ’  ^  R-^Ar  (') 

X  =  O.S  ■  70-9« 

The  palladium-catalyzed  acyl -demetallation  of  organomercuri- 
als  is  a  mild,  selective  and  general  method  for  the  synthesis  of 
unsymmetrical  ketones  (eq.  2).  The  reaction  proceeds  at  room  tem¬ 
perature  in  acetone  and  in  the  presence  of  iodide  ion  to  give 
high  yields  of  unsymmetrical  ketones  (79-85/^)  along  with,  the 
formation  of  homo-coupling  product  (w»1555).  The  yield  of  unsym¬ 
metrical  ketone  can  be  increased  by  carring  out  the  reaction  in 
vacuum. 

R2HJ  2  R'COCt  *  2  P^COR'  +  Rg  (2) 

R,R'  =  A^R,  Ar,  2.-CqH30,  3-C5H^N 

Carbonylation  of  Arl-RHgX  system  in  the  presence  of  palladium 
catalyst  and  iodide  ion  is  another  route  to  get  high  yields  of 
unsymmetrical  ketones  (eq.  3).  The  highest  reaction  rate  and 
selectivity  was  found  in  HMPA  and  in  the  presence  of  ligandless 
palladium,  catalyst. 

(31 

1  aim  CO  70  SZ  (e 
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LITHIUM,  POTASSIUM,  AND  STANNYL  DERIVATIVES 
OF  BI-  AND  TRICYCLIC  CARBANIONS 

J.  BlUmel,  N.  Hertkorn,  F.  H.  KOhler,  Anorganisch-chemisches  Insti- 
tut  der  TU  MUnchen,  Liohtenbergstr.  4,  8046  Garchlng,  W-Germany. 


Metal  derivatives  of  perturbed  cyclopentadienyl  anions  represent  a 
fascinating  topic  in  Organometallic  Chemistry.  A  special  kind  of 
perturbation  is  the  twofold  interruption  of  the  originally  cyclic 
ir-system  by  sp  -C-atoms  as  in  1,  2,  and  3. 

We  have  obtained  the  lithium  derivatives  of  1,  2  and  3  according  to 
the  example  given  in  the  following  equation. 

CH3U/TMF 

SnM«3  -78 -C  LI"’ 

4 

A  simple  and  fast  access  to  the  stannyl  derivatives  like  4  is  pro¬ 
vided  by  direct  raetalation  of  the  olefins  and  reaction  with  trime- 
thyltinchloride  or  by  stannyl  halogen  exchange.  In  addition,  a  va¬ 
riety  of  stannyl  compounds  can  be  obtained  selectively  depending  on 

•-  : -  Me^Sn- 

All  stannylated  derivatives  are  characterized  by  their  NMR  spectra, 

1  13 

The  data  obtained  therefrom  lead  to  useful  trends  for  the  C 

119 

and  Sn  signal  shifts  and  for  the  nuclear  coupling  constants 
nj(117/119gn_13c)  . 


the  metalation  conditions,  e.  g. : 

THF  |!i 


a)  "BuLI/KO’^Bu 

b)  Me^SnCl 

c)  ^BuLi/TMEDA 
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KKIIAXKABItX  STKUCTOBAIt  AMBI.06IBS  BBTWBU  Li*  BBD 
CptZrCl*  COMPLBZBS. 

Gwh«r<i  MflllT.  JArgan  Blade,  Brigitte  Buber.  Gebi  Baber,  Bane 
Baiaz  Karach,  Baorganiaeb-ebaadsctaaa  Inatitut  dar  Teetaniaeban 
Onivaraitit  MOnchan ,  Lichtanbargatr.  4,  D-8046  Garehing,  PBG. 


Unexpected  atruetural  analogies  between  organoaetallic  complexes 
of  Li*  and  CptMCKd*)  fragments  were  first  predicted  by  Scbleyer 
[1] .  These  should  be  due  to  electronic  similarities  of  the  metal 
fragments. 

In  a  variety  of  molecular  structures  of  pbospbinometbanide 
complexes  of  (TMEOA)Li*  and  CptZrCl*  [2]  some  remarkable 
structural  analogies  may  actually  be  substantiated.  These  are 
not  limited  to  virtually  identical  Li-P/C  and  Zr-P/C  bond 
lengths,  but  are  also  evident  in  similar  coordination  modes  of 
the  ambident  phoaphinomethanide  ligands  I  (monodentate  via  P  or 
C;  bldentate  under  formation  of  a  three-membered  ring) . 

(BaP  -  CB*a]-  B  «  Me.  Ph;  B*  -  B,  PMea ,  SiMea 

I 

Surprisingly,  at  both  metal  centers  the  coordination  mode  of  the 
ligands  is  less  Influenced  by  the  P  substituents  R,  but  rather 
by  those  at  the  carbanionoid  C  atoms  (R').  Bldentate,  chelating 
coordination  is  favored  by  -*-1  substituents,  e.g.,  -PMei  or 
-SiMea  which  induce  higher  coordination  numbers  at  the  central 
metal  atoms  despite  their  greater  steric  bulk. 

Similarities  with,  and  differences  to,  theoretical  studies  on 
Li-phosphinomethanides  (by  P.v.R.  Scbleyer  et  al.)  and  CpiZrCl*- 
phosphlnomethanldaa  (by  P.  Hofmann)  are  discussed. 

[1]  K.J.  Kos,  B.D.  Jemmis,  P.v.R.  Scbleyer,  R.  Gleiter,  U. 
Piscbbach,  J.  Pople,  J.  An.  Cbem.  Soc.  103  (1981)  4996. 

[2]  H.H.  Karsch,  B.  Oeubelly,  6.  MQller,  J.  Organometal.  Chen., 
in  the  press;  S.H.  Karsch,  B.  Deubelly,  J.  Hoffmann,  U. 
Pleper,  G.  MOller,  J.  Am.  Chen.  Soc.,  in  the  press. 
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THE  DYNAMIC  PROPERTIES  OF  THE  ARYLORGANOLITIHUM  "ATE" 
COMPLEXES  /ArMR^/Ll-D  /M-B,AI/  INVESTIGATED  BY  MEANS  OF 
MULTINUCLEAR  H-1,  C-13,  Li-7,  B-11,  Al-27  DYNAMIC  NMR 
SPECTROSCOPY 

E  ■  Kalbarczyk-Bldelska,  S  .Paa3nikiewlcz,  Warsaw  Technical  University,  _ 
00-662  Warszawa  /Poland/ 

G.van  Koten,  Univeraity  of  Utrecht,  3508  TB  Utrecht  /The  Netherlands/ 
J.M.Emsting,  Univeraity  of  Amsterdam,  1018  Amsterdam  /The  Netherlands/ 


The  model  /ArMMe^/Li-D  [/I  Ar-Ar^-2-CgH^CH2NMe2,  M-B,  D- 
-OEt2;  H  Ar-Ar^-2-CgH^-/S/-CHMeNMe2,  M-B,  HI  Ar-Ar^, 

M-Al,  D-OEt^were  S3mthesized  in  the  complexation  reaction  1. 

1/4  Ar^Li^  +  MMe^  /ArMMeyLi*OEt2  /!/ 

The  complexes  IV  Ar-Ar^,  M-B,  D-THF,  V  Ar-Ar^,  M-B,  D-nTHF 
were  synthesized  via  the  donor  exchange  reaction  2. 

/ArBMe2/Li-OEt2  -  /ArSMe^/Li-THF  /2/ 

The  following  structure  has  been  established  on  the  basis  of  molecu¬ 
lar  weight  determinations  and  NMR  spectroscopy: 

Lt-7  B-11  Li- 7  Al-27 

I  -0.49  -17.2  111  -0.17  150.8 

n  -0.72  -17.17 

IV  -0.56  -17.72 

V  -0.98  -17.41 


The  flexibili^  of  the  molecules  has  been  detected  in  polar  and  non¬ 
polar  solvents.  The  intramolecular  two  steps  "rotation"  of  the  aiyl  ring 
was  found  in  D8-toluene  solution  for  the  I- IV  complexes.  The  intramole¬ 
cular  processes^'  involving  carbon-lithium  bond;  in  OEt2  solution  at 

low  temperature  and  in  THF  solution  at  rised  temperatures  were  established. 
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MBTAI.  ALKOXIDE  HODIEIEO  OR(iAHOHETAIJ.IC  REACTIOES.  DIRECT  STBTHESIS 
OF  LITHIOOXTAIXTI,-  AHD  ARmTHIDM  COMPOOHDS 

C.G.Screttas  ,I.O.Koal:as  and  C.S.Salteris, institute  of  Organic 
Chemistry  The  National  Hellenic  Research  Foundation  Athens  116  35 

Greece  ' 


Attempts  to  synthesize  l.iO(CH2)gIii  according  to  the  convention¬ 
al  method  from  H0(CH2)gBr  led  to  extensive  Wurtz  coupling. 

Similar  results  were  obtained  by  employing  lithium  naphthalene 
radical  anion  in  place  of  lithium  metal. 

6-Lithiooxyhexyllithlum  was  prepared  in  fair  yields  according  to 
eg.  (1), 

1 .  BuLi 

PhS(CH,),OH  - >  ti (CH,), OLi  (1) 

^  ®  2.  Li  disp.,  ^  ° 

Mg(OCH2CH20Et)2. 

THF-MCH  (MCH»methylcyclohexane) 

The  organometallic  product  was  characterized  by  carbonation  and 
by  conversion  to  HglCH2CH2CH2Cii2^^2^^2^^^  2'  function  of  the 

alkoxide  is  to  stabilize  the  organometallic  reagent  with  respect 
to  THF-cleaving  reaction,  so  that  solutions  of  the  reagent  can 
be  stored  at  room  temperature  for  48  hours  or  longer. 

The  method  has  been  extended  to  the  preparation  of  the  lithio- 
oxy-  organolithlums  of  the  general  types  1  and  2  . 

LKCH.)  -Y-(CH_)  OLi  0(CH,)  OLi 


1 


2 


STEftICALLY  MINOERCO  ORCANONETAtttC  CONROUNOS 
OF  GROUPS  2  AHD  12 


Salih  S.  Ai-Juald.  Colin  Eaborn.  Fetor  B.  Hitchcock. 

Catherine  A.  HcGeary.  J. David  Salth  and  Kayunara  Tavakkoil.  School 
o(  Cheniatry  and  Molecular  Sclencea.  Unlvaralty  of  Suaaex.  Brighton 
BNl  9QJ.  OK. 


The  coapound  RLi  (R  *  CiStMeglg)  (!)  reacta  with  anhydroua 
■agnealundl)  broalde  to  give  the  bridged  llthlua-aagneaiua  coaplex 
(a|  (thf  ••  tetrahydrofuran)  which  on  heating  glvaa  the  dlalkyl  NgRg 
(sj,  with  the  aaae  atructuro  aa  the  coapoonda  RjN  (M  •  Zn,  Cd.  Hg. 
or  Kn)  deacrlbed  earlier. 

With  cadaitta(II)  chloride.  (1)  glvea  LKthflnCdRClg  U)  uhlch  baa 
an  ionic  atrueture  with  the  unuaual  dlcadaate  anion  (8).  On  heating 
(4)  given  RCdCl  which  haa  the  tetraaerlc  cubane  atructore  (B).  In 
contraat.  the  coapound  R'CdBr  (R*  ••  CtSlMegPhlg)  (T).  la  dlaerlc  In 
the  aolld:  on  recryatalliaatlon  froa  aelat  thf.  the  hydrate  (8)  la 
f  oread. 


The  aercury  coapound  R'RgCl  reacta  with  erganollthtni  or  Srignard 
reagenta  to  give  the  onayaaetrlcal  coapoonda  R'lgR*  (R*  >  He.  Bn. 
Ph.  CBgPh  or  C(SlMe3)3)  which  are  renarkably  atable  themally.  Bo 
decoapoaltlon  of  (MeaPbSDsCHgCBgPh  waa  detoctad  at  BSD  *C  whereat 
Hg(CM2Ph)2  waa  coapletaly  daeoapoaed  at  150-1TO  *C.  Zf.  aa  It 
generally  anppoaed.  the  rate  deteralalng  ttap  la  the  decoapotltlon 
of  dlbansyl. aercury  la  hoaelytle  cleavage  of  the  Kg>C  bond.  It  la 
not  clear  why  the  largo  alkyl  gronp  la  the  naayaaetrlcal  R'RgCHaFb 
abould  wake  thla  cleavage  ao  difficult. 


✓  ^a/  '^tht 


thi 


•Br 

(21 


R-Mg-R 

13) 


I^a4-a 

Cl^Cd' 


(61 


Br 

R~c/  'Cd-R' 
Br' 

(7) 

R  «  CISiH03)3 


R^  .a  — Cd' 
'Cd'-a'  I 

u 
/  \ 
thf  ltd 

IS) 

R'n 

Cd  Cd 
HjO^  '^Br'  'r’ 

(8) 

R'»  C(SiMe2Ph)j 


N.R.  Buttrue.  C.  Babom.  N.B.A.  Kl-Kbell.  P.B. 
J.O.  Salth.  A.C.  Sullivan,  and  T.  TavaMcoll.  £, 
Trane.  IBBB.  SBl.  and  unpubllahed  reaulta. 


Bltehcock. 

Chew.  Soc.  Dalton 
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STOICHEZOHETRY  OF  REACTIOV  BETNEEM  RADICAL  ARIORS  AND  METAL 

coMFomros 

Cona-tantinos  6.  Screttaa  and  Maria  Micha-Scrattaa  ,  Institute  of 
Organic  Chemistry  The  National  Hellenic  Research  Foundation 

Athena  116  35  Greece 


The  stoicheiometry  of  the  reaction  between  RMgZ  and  e.g. 
lithium  naphthalene  radical  anion  has  been  determined  by  the 
method  of  magnetic  titration  .  When  Z  -  Br  the  stoicheiometry 
is  1:1  ,  and  this  result  combined,  with  product  analysis  and 
product  characterization  indicates  that  the  reaction  is  as  follows 

2RMgBr  +  2Li*CjgHg  - >  RjMg  +  i*g® 

Magnesium  alkoxidea  as  well  as  RHgOR  resist  reduction  by  radical 
anion  rather  strongly  . 

The  stoicheiometry  of  interaction  between  radical  anions 
bearing  a  functional  group  capable  of  acting  as  a  strong  ligand, 
such  as  1  ,  with  e.g.  TiZ^  (X  •  Cl,  OR  )  will  be  reported. 
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STUDIES  ON  ORGA.'iOMEaClRYdl)  COH?I£XES  OF  MALTOL 
N.K.  Kaushik  and  3.  Bhatla 

Departneat  of  Chemistry,  University  of  Delhi,  Delhi  110  007,  India 
0»S«  Sodhi 

Department  of  Themistry,  S.O.T.B.  Khalaa  College,  University  of 
Delhi,  Delhi  110  007,  India 

A  number  of  organomercury(Il)  complexes  involving  maltol  of 
the  type^RHgL  [r  »  pheayl  (C^j),  o-,p-hydroxyphenyl  (0-,0-HOCgH^) , 
p-acetoxyphenyl  (p-AcOCgH^),  2-furyl  v2-C^HjO)}  HL  ■  maltol]  have 
been  synthesised  and  characterised.  Conductance  measurements 
indicate  that  the  complexes  are  non-electrolytes.  From  IR  and  U7 
studies,  it  is  concluded  that  maltol  acts  as  a  bidentate  ligand, 
coordinating  to  the  mercury(Il)  ion  through  phenolic  and  carbonyl 
oxygen  atoms,  hi  and  M*IR  support  the  stoichiometry  of  the 
complexes.  Fluorescence  spectra  has  been  recorded  for 
o-,p-HOCgH^KgL  complexes.  For  CgH^HgL,  p-HOCgH^HgL  and 
p-AcOCgH/^H^  complexes,  thermal  studies  (TG  aisl  DSC)  have  been 
carried  out  and  relevant  kinetic  and  thermodynamic  parameters 
have  been  enumerated.  In  addition,  the  fragmentation  pattern 
of  the  complexes  has  been  analysed  on  the  basis  of  mass  spectra. 
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RSaiOSELKTITm  OF  tBS  L^(0)  ZVSSRTIQH  IBTO 
THS  SOXSnaaXRICAL  GRGAHOiaRCURIja.S 

S.V.UaakaLSTa*  V.V.Baahilonr,  V.I.SokoloT»  Institute  of  Organo- 
Eleacnt  Conpouada,  Aeadeny  of  Scleaeest  llosoos,  U.S.S.R. 


ProTloualy  we  liave  deaerlbed  the  preparation  of  eompounds  such 
atf  eis-isooiers  wherein  lI«Pd.  Pt.  Sow  regioseleo- 

tiTits  has  been  studied  for  the  nonsyametrioal  organooereurials 
R^Bgl  and  which  flffer  by  the  electronic  effects  of  both 

groups*  With  perflttoroalkylaerourie  halides  the  insertion  of  L^Pt 
ooeturred  onto  the  Hg>Hal  bond: 

CF^Sgt  +  PtL2L* - '‘CPjH^LgS 


L-PPh^,  l'«  PhCH-CHPh,  X-Cl,Br,J 
The  preaenee  of  a  Hg-Pt  bond  and  the  trana-arrangeaent  of  two 
phofltpbiae  ligands  hare  been  deduced  ffcn  the  ^^P  and  SHE 
, spectra. 

Bith  the  aereurials  of  type  the  Insertion  unexpectedly  took 

place  onto  the  Hg>R  bond  of  the  non-fluorinated  group. 

+  Ptlgh - *-  E^HgptLgR 

H*  -  CJy  iGFj)^CF,  R  -  Ph{  R^  -  (CPj)2CP,  R  -  PhgC-CH 

According  to  the  ^^P  and  ^^F  BUR  spectra  the  insertion  products 
for  all  nczk-sponetrical  dialkylaer curies  have  ei»>arrangenent  of 
both  FPh^  ligands. 


ESI 


KEACTtONS  OF  ANIOmC  KHODACAKBABORANIS  WITH 
OBGANOMBTAUJC  ILBCTSOPHILES 


Ian  J.  Judith  AJC.  Howard,  Max  U.  Pilotti 
and  F.  Gordon  A.  Stone 


Department  of  Inorganic  Chemistry,  Univenity  of  Bristol, 
Bristol  BSS  ITS,  Great  Britain 


The  reactions  of  the  anionic  rhodacarbaborane  complexes  [(i|^-C2B^]|)RhI,2l  (  ^  “ 
(PPhjXCO),  (CO)2,  (i|^-cycloocta-1.5-dieiM)  ]  with  a  variety  of  oijpnotransi&n 
metal  electrophiles  have  been  investigated,  bi  pardcular,  organometallic  complexes 
have  been  chomn  which  feature  exotic  s'-acid  ligands,  e.g.,  alkylidenes  and 
alkyUdynes. 

The  reactions  which  result  will  be  discussed  in  terms  of  the  aou-inaocence  of  the 
carbabotane  and  v-acid  moieties.  An  illustratioa  of  this  is  provided  by  the  following 
reaction: 


♦  {Mn(CO)3(v-C,Hj)I 

which  involves  the  transfer  and  intramolecular  hydrpheratioa  of  a  coordinated 
allcylidyne  group. 


hydaogen  transfer  processes  in  heterobimetallic 

CARBABORANE  COMPLEXES 


David  D.  Devore,  Judith  AJC.  Howard,  John  C.  Jeffery, 

Max  U.  Pilotti  and  F.  Gordon  A.  Stone 

Department  of  Inorganic  Chemistry,  University  of  Bristol, 

Bristol  BS8  ITS,  Great  Britain 

The  salts  [N(PPh3)2lW{«CCgH4Me-4KCO)2()7^-C2B9H9Me2)]  and 
[PtH(Me2COXPEt3)2lBF4]  afford  the  dimetal  compound  [PtW(CO)2(PEt3)2{»J^- 
C2B9H2(CH2CgH4Me-4)Me2}  which  features  a  novel  hyper-closo  metallacarbaborane 
configuration  (1|.  Fundamental  to  this  unusual  rearrangement  is  the  intramolecular 
hydroboration  of  a  p-allcylidyne  ligand  which  ultimately  becomes  bound  in  a  terminal 
manner  to  a  boron  vertex 

To  better  understand  the  processes  involved,  we  have  employed  the  sterically 
congested  alkylidyne  complex  anion  [W(*CCjH3Me2-2,6XCO)2(>7^-C2B9H9Me2)]"  1. 
It  was  anticipated  that  the  bulky  2,6-dimethyl  substituents  might  imptede  hydrogen 
transfer  to  the  alkylidyne  carbon  and  facilitate  the  interception  of  intermediates. 
Indeed,  reaction  of  1  with  [PtH(Me2COXFEt3)2)l^  provides  the  bimetallic  alkylidyne 
complex  [PtW(/i-CC5H3Me2-2,6XCO)2(PEt3)2H(C2B9H9Me2)]  2  which  readily  loses 
dihydrogen  to  provide  the  novel  cr-carbaboranyl  compound  [PtW(M-CCgH3Me2- 
2,6XCO)2(PEt3K#*-o:>7^-C255HgMe2)l  3.  The  coordinatively  unsaturated  compound  3 
forms  adducts  with  CO,  CN^Bu  and  hydrogen,  the  latter  reaction  being  reversible,  to, 
giving,  respectively,  [Pt'/f(ji~CC^H^Nk2-^MCO)2(f^iyXl-Xli-<r.ri^-C2B^HgMe2)]  (  L 
-  CO  4,  CN*Bu  5  ),  and  2. 


HI  M.J.  Attfield,  J.A.K.  Howard.  A.N.de  M.  Jelfs,  C.M.  Nunn  and  F.G.A.  Stone.  J. 
Chem.  Soc.,  Dalton  Trans.,  1987,  2219. 
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SODIUM  ALUMINUM  HYDRIDE  -  PRFPABATTOW  AND  APPI  TCATTOM 
GUNNER  E.  NELSON 

ETHYL  CORP..  BATON  ROUGE.  LOUISIANA 


WE  REPORT  THE  DEVELOPMENT  OF  A  FACILE  SYNTHESIS  OF  SAH 
FROM  THE  ELEMENTS.  PRELIMINARY  RESULTS  NEGATE  THE  INTERMEDIACY 
OF  NAH  IN  THE  PROCESS  AS  REPORTED  EARLIER. 

SAH  IS  USEFUL  AS  A  REDUCING  AGENT  IN  ITS  OWN  RIGHT  AND 
CAN  ALSO  BE  USED  AS  AN  INTERMEDIATE  IN  THE  PREPARATION  OF 
REDUCING  AGENTS  IN  COMMON  USE  SUCH  AS  LlALHa,  NABHa, 
NAAL(0CH2CH20CH3)2H2  AND  NAALET2H2. 

SAH  REACTS  READILY  AND  SELECTIVELY  WITH  «-OLEFINS 
YIELDING  THE  DI-,  TRI-  AND  TETRAALKYL  ALUMINATES  AS  DESIRED.  WE 
HAVE  USED  THE  TETRAALKYL  ALUMINATES  AS  ALKYLATING  AGENTS  IN  THE 
PREPARATION  OF  ALKYLSILICON.  -PHOSPHORUS  AND  -TIN  COMPOUNDS. 
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REACTION  OF  ALKYLALUHINIUM  COMPOUNDS  WITH 
CARBON  SUBOXIDE 

Luciano  Pandolfo,  Gastone  Paiaro.  Dipartlaento  d1  Chiaica  Inorganica,  NetaT 
lorganica  ed  Analltica.  Universita*  d1  Padova,  Via  F.  Narzolo  1,  I-3S131  Pa' 
dova  Italy 

Uaberto  Vettori.  Centro  d1  Studio  sulla  Stabiliti  c  Reattivlti  del  Coaposti 
d1  Coordinazione,  C.N.R.,  Via  F.  Narzolo  I,  1-35131  Padova,  Italy 


Trial  Kyi  aliariniua  coapounds  react  irith  ketones  giving  products  of  addition, 
reduction  and  enolization  reactions  (1). 

Reaction  of  triaethylaluainiua  with  benzophenone  was  found  to  proceed  trough 
two  distint  paths,  depending  upon  the  ratio  of  aluainiuaalkyl  to  ketone  (2). 

In  continuation  of  our  studies  (3)  on  the  reactivity  of  carbon  suboxide,  we 
have  exaained  its  reaction  with  trial kylaluainiua  coapounds. 

C^O^,  which  presents  two  carbonylic  groups,  gives  alkylated  coapounds. 

In  the  reactions  with  triaethyl-and  tri ethyl aluainiua  in  n-hexane,  with  ratios 

AI/C^O^  <  2.  we  have  found  the  foraation  of  a  -C>4) . AIR^  adduct. 

With  higher  ratios  (Al/C^O^^  2),  (R^D^O  was  produced  and,  after  hydro¬ 
lysis,  two  principal  products.  IKOCH^COR  and  R^C^CHCOR,  were  obtained 
(R-Ne.  Et). 

Work  supported  by  Ninistero  della  Pubblica  Istruzione  (Roaa). 


(1)  S.  Pasynkiewicz.  E.  Sliwa  -  J.  Organoaetal.  Chea.  3,  121,  (1965) 

(2)  E.C.  Ashby.  J.  LaeMle.  H.N.  Neuaann  -  J.  ta.  Chea.  Soc.  90.  5179.  (1968) 

(3)  L.  Pandolfo,  6.  Paiaro,  U.  Vettori  -  Gazz.  Chin.  Ital.  11,  781,  (1987); 

P.  Ganis,  G.  Paiaro,  L.  Pandolfo,  G.  Valle,  Organoaetal lies  7.  210,  (1988) 
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SPECTROSCOPIC  INVESTIGATION  OF  DICHLOROALUMINIUM 
ACETYLACETONATE 

J.Lewiiiski.  S . Paaynkievic z 

Warsaw  Technical  University,  Faculty  of  Chemistry,  Koszykowa  75, 
00-661  Warszawa,  Poland 

We  have  fotmd  that  dichloroaluminium  acetylacetonate  obtained  by 
1  2 

known  methods  ’  /illustrated  by  equations  /!/  and  /2/  /  exist  not  only 

1  2/ 

in  the  monomeric  ibcm  CI^Alacac,  like  it  was  assumed  previously  *  , 

but  hae  a  more  complex  structure 

RAICI2  +  Hacac  -  ^  |ci2AlacacJ  -t-  RH  /!/ 

2  AlCl^  +  Al/acac/^  - ►  3  [ci2Alacac  j  /2/ 

The  structure  of  the  dichloroaluminium  acetylacetonate  was  studied 

1  13  27 

by  the  means  of  variable  temperature  H,  C  and  A1  NMR  and  IR 
spectroscopy.  In  the  methylene  chloride  solution  monomeric  molecular 
complex  Cl2Alacac  is  in  equilibrium  with  the  trimer  acacAl/acac- A1C12/2- 

Cl2Alacac  acacAl/acac*  AICI2/2  /3/ 

I  II 

Equilibrium  /3/  depends  on  the  temperature  and  the  concentration  of  di¬ 
chloroaluminium  acetylacetonate.  In  dilluted  solution  equilibrium  is  shifted 
to  the  left.  Decrease  of  temperature  and  increase  of  concentration  favours 
form  ll. 

Our  studies  revealed  that  form  II  possesses  three  acetylacetonate 
ligands  bonded  to  the  central  aluminium  atom.  One  of  them  have  a 
symmetrical  chelate  structure  and  two  others  -  enol  ether  structure  with 
complexed  AlCl^  molecules. 

References 

1. W.R.Kroll,  J.Kuntz,  E.Brinbaum,  J.Organomet.Chem. ,  26/1971/313. 

2.  K.Dowbor,  Thesis,  Warsaw  Technical  University,  1973. 
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HIGHLY  REACTIVE  AND  SELECTIVE  ALDMOCOPPER  REAGENTS 
APPLIED  TO  SYNTHESIS 


Kutchin  A.V. ,  Romanova  T.Yu. ,  Andreeva  N.I.,  and  Tolstlkov  G.A. 

Institute  of  Chemistry,  Bashklrlan  Research  Centre, 

Ural  Department,  USSR  Acad.Scl. ,  Ufa  450054  U.S.S.R. 


To  Improve  the  reactivity  and  selectivity  of  organoaluminlum 
reagents  in  substitution  of  propargyl  substrates  the  alumocopper 
reagents  prepared  from  trialky lalane  emd  CuBr  have  been  taken. 

Thus,  the  reaction  of  1-diethylamino-4-acetoxy-4-methyl-2-hexyn 
with  Et^Al'CuBr  has  been  Successful.  This  reaction  fails  under  any 
different  conditions. 


♦  EtjAl 


catalyst 


Yield, »(ll) 

T.“C 

Catalyst 

6 

20 

CuBr  -  idt 

89 

20 

CuBr  -100% 

70 

60 

CuBr  -  10% 

70 

60 

FeCI  -  10% 

C-CaC-CH,NEt, 
I  2  2 

OAc 


EtjAI/CuBr 


5K5 


Ttpr 


c-c-c: 


CHjNEtj 


72% 


The  carbalumlnation  of  monosubstltuted  acetylenes  with  R^Al'CuBr 
proceeds  at  a  good  rate  to  reveal  its  satisfactory  regloselectlvity 
with  the  ration  of  (A-  and  ^-aluminated  products  as  9:1. 

The  alkenyl  organometalllc  compounds  thus  obtained  can  be  further 
usefully  applied  to  synthesis  of  allyl  alcohols,  ethers,  sulfides, 
etc.  [1]. 


RjAI-CuBr  ^ 

RjAl  ♦  CuBr - -  [RCuAIRjBrI  ♦  R'-CaCH  -  ■  . 

H  R  * 


R-  Et.  Hex,  I-Bu, 
Reference 

1 .  Kutchin  A.V. ,  Tolstlkov 
Ser.Khim.,  1987,  397. 


:  R'«  Am,  Hex,  Bu,  Ph 


G.A. ,  and  Andreeva  M.I. 
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THE  DEVELOPMENT  OF  SYNTHETIC  ROUTES  TO  AND  SOME  REACTIONS  OF 
DI-  AND  TRIALUMINIUM  OR  ALUMOLITHIUM  COMPOUNDS 
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Kutchir  A.V. ,  Markova  S.A, ,  Gorobets  E.V. ,  and  Tolstikov  G.A. 

Institute  of  Chemistry,  Bashkirian  Research  Centre, 

Ural  Department,  USSR  Acad.Sci.,  Ufa  4S0054  U.S.S.R. 


Polyorganometallics  have  bee  synthesized  via  double  hydroalumination 
of  terminal  Al-  and  Li-acteylenes  and  acetylenides  with  diisobutyl- 
aluminium  hydride.  The  reaction  is  over  in  5-1  Ohs  at  100®C  to 
reveal  its  high  regioselectivity  and  complete  conversion  of  sub¬ 
strates.  The  structures  of  the  compounds  obtained  have  been  assigned 
by  the  deuterolysis  and  bromination  products,  the  structures  of 
which  imply  the  geminal  position  of  aluminium. 


RCsCH  +  2i-BU2AlH  RCHjCH (Ali-BUj )  j  RCHjCHDj 

ll.BuLi 

|2.  Et.AlCl  ^ 

RCsCAlEt,  +  2i-Bu,AlH  RCH-CC^  ^  ££2_»  RCH,CD, 

^  ^  2  ^(Ali-BU2)2  ^ 


R=  n-alkyl,  t-Bu,  c-hex,Ph 


RCeCLi  ♦  2I-BU2AIH  .■  RCH2C 

EtjAl 

iPhCsCAlEtjlLl  phCHjC 


(Ali-BUjIj 

^lAlEtj 

^(Ali-BU2)2 


Gem-dialujiioalkanes  treated  with  n-BuLi  are  capable  of  attaching  to 
the  aldehyde  carbonyl  group  to  form  olefins.  Some  pheromones  can 
be  thus  synthesized  due  to  high  stereoselectivity  of  the  above 
reaction  (the  content  of  Z  reaches  100%). 

Al  AlBuLi*  Li 

RCH_CH\  BuLl  - —  IRCH-CH<"  - - RCH,ChC  )  - 

Al  ^  Al  ^  Al 


^:^S^RCH2  R- 
40-50%  Z«80-100% 


R»  n-Pr,  n-Bu,  t-Bu,  Dodec;  R'=  DecOAc 
R*»  Am,  Oct,  Ph,  PhCH»CH,  0-(0CH3)Ph 
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ALDMUrnTM-OBGAJflC  DSSIVATI7XS  OF  SOliB  FEES  ASO 
COORDINATED  DIOZIMBS 

Nlcolae  Toleiileaeu.  Diana  Glurglu,  Anton  Alrlnel,  Uiliaela 
Splratos,  "F.  Fonl"  Institute  of  Macroaolecular  Chemistry, 
Aleea  Grigore  Ghica  7od&  41  A,  R-6600,  la^i,  RCMANIA 


Aluminium-  organic  compounds  of  dimethyl-  and  diphenylglyoxims 
were  obtained  from  the  reaction  of  Hi(DIIGH)2>  Bl(DllGH)2i 
Ni(DFGH)2  and  Fl(DF(ffl)2  (DHGH  and  DFGH  being  divalent  radicals 
of  dimethylglyoxime  and  diphenylglyoxims,  respectively)  with 
Rj_ijAlCl^  derivatives  (fi  »  -C2H^,  l-C^H^,  -C^Hg,  n=  1,  2).  The 
substitution  of  0-H..*0  bonds  from  the  chelates  by  O-Al-0  bridges 
determines  the  closing  of  some  M-N-O-Al-O-N  hexaatomic  rings 
without  carbon.  The  infrared  absorption  spectra  evidenced  the 
disappearing  of  the  -OH  absorption  bands  and  the  shift  towards 
higher  frequencies  of  the  ON  and  N-0  absorption  bands  in  dloxl- 
mataa,  depending  on  the  nature  of  the  central  metal  ion,  of  the 
ligand  and  of  the  radical  belonging  to  the  aluminium  atom. 

Also,  the  complexes  have  been  studied  using  thermogravimetrical 
method  in  order  to  obtain  Information  concerning  the  thermal 
decomposition  mechanism  and  the  Influence  of  the  ligands  on  the 
thermal  stability. 


EB9 


niPBOBAHTL  DBRiTiarirBs  or  m  asonp  NancRivsmon  vmt>ATJt 

7.I.Bge«cad«e.  A.Ta.Ualafelnaky,  L.  ILSolttblnafcaya , 
7.A«Azitonovlo]i»  H.V.GodovUcor 

l.lT.EeamaTanair  Inatitut«  of  Orgaiw-Sleasnt  Oo^oundSt  OSSR 
Acadaiay  of  asleoooa,  Tavilor  St.  28,  Hoaeov  B-334‘»  USSR 


Oarboraojrl  dorlTatiras  of  III  Groi^  nontxanaitlon  aatala  were 
obtained  by  Interaction  of  earboranyUlthlun  ooapounda  with  HI 
Grot9  aetal  halldea  or  orsanonetalUo  ooq^ounda  with  aetal-balo« 
gen  bond: 

RCB^qH^oCLI  +  miy  . ^  CHCB^q5,0®>2*”-*^ 

U  s  Al,  R  3  £h,  L  3  o-phen;  M  3  Ga,  R  3  Ph,  L  s  Xt20; 

M  =  In,  R  a  Fh,  L  a  o-^hen,  TE7;  M  a  VI,  R  a  H,  Ph,  CICB^ 

Xt.O 

PhCB^QE^QOId.  +  KeGaClg  - (PhCB^oB^QOgOaJle'QBtg 

The  Interaction  of  Al,  Ga,  Ih  and  T1  trlall^rla  with  oarboxa- 
nea  in  the  preaence  of  IMSDA,  BMPA  or  DUS  leada  either  to  aetal- 
latlon  of  oarboxane  cage  at  a  oarbon  atom  or  to  degradation  of 
a  oarboxane  oage* 

Thoa,  the  Interaction  of  trlaeth7lgalllaa  with  o-  and  1-phe- 
nrl-o-oarborane  In  benaene  In  the  preaence  of  TMSDA  reaolta  In 
foxnatlon  of  undeoaboxate  oontalnlng  galUua.  According  to  'B 
RHR  data.  In  thla  anion  fragment  ooet^lea  the  place  of 

extra  hjdrogen  ower  open  face  of  oarboxane  olnater. 

The  netallatlon  of  deoachloro-o-oarboraxia  oontalnlng  more 
aoldlo  hydrogen  of  0-H  bond  than  In  unaubatltnted  oarborane 
prooeeda  In  the  abaenoe  of  TMBDA  without  degradation  of  oarbo¬ 
rane  oage: 

HDB^OOI^OOH  +  Ke^  — 

M  3  Al,  L  3  HMPA,  n  B  3?  V  *  ^  *  ISB,  n  b  1 

The  interaotlon  of  o-oarborane  with  (l-Bo)2AlH  glwea  the 
alxttire  of  oarborane  derlvatlwe  with  0-Al  bond  and  prodoeta 
of  oarborane  oage  degradation. 
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Oisilanyl  Metal  Coaplexea:  Preparation  and  Reactions 
W.Seelbaeh.  6.  Thun  and  M.  Malisch 

Institut  fflr  Anorganische  Chenie  der  UniversitSt  WOrzburg, 
Am  Hubland,  D-8700  WOrzburg,  H.-Gernany 


The  reaction  of  Si^Cl^  with  various  sodium  metallates  la-c 
in  cyclohexane  leads  to  the  formation  of  the  pentachlorodi- 
silanyl  natal  complexes  2a-e. 

Ma[MLjj]  +  SijClg  ■  LjjM-SijClj  +  NaCl 


la-c 

2 

ML^ 

a 

FeCCOjCp 

b 

Mo(C0)2Cp 

c 

WCCOjCp 

2b, c  show  an  unusual  high  tendency  to  decompose  to  the 
trichlorosilyl  complexes  L^M-SiCl^  (3a-c)  via  silylene  eli¬ 
mination  both  in  the  solid  state  and  in  solution.  2a  shows 
this  behaviour  under  photochemical  conditions  or  in  the 
presence  of  a  Lewis  base  (Me^P,  Me^N,  Et^N) . 

Reaction  of  2a  with  LiAlHg  in  Et^O  yields  the  pentahydrido- 
disilanyl  species  4,  which  in  the  presence  of  CClg  undergoes 
regiospecific  chlorination  of  the  a-silicon  to  generate  the 
disilanyl  species  5. 

(1)  (ii) 

CptCOjPe-SljClg^-*  CpfCOjFe-Sl^Hg  — ►  CpCCOjFe-SiCljSiHj 

2a  4  5 

(1)  LiAlHg  (il)  CClg 


k 


L 
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Bifunctlonal  F«rrio-ulnosllan«s 
U.Waehtlar  and  H.Malisch 

Institut  t&r  Anorganiacha  Chamie  dar  Univarsitit  warzburg. 
An  Htibland,  D-8700  Mrzburg,  W.-Ganany 


Tha  raactlon  of  tha  f arrlo-chlorosilanas  Cp(CO)  jra-SiRjjCl2_j^ 
(R«H,  Ma,  iPr,  o-Tol)  with  priaary  aainaa  R'NH2  wid  tha 
corresponding  aaidas  LiNMR* (R‘>Ma, tBu,Mas)  rasults  in 
formation  of  tha  farrio-aainosilanas  3a-a,  '  3a,  b  having  an 
iron  bound  bifunctional  Si-N  group.  Tha  tharaal  stability 
of  2a-a,  3a,  b  strongly  depends  on  the  nature  of 
substituents  both  at  the  silicon  and  at  tha  nitrogen. 


T  - 

»  aft 

a,.  m  -- 

“'5' 

- 

“■If  \ 

1 

NNK' 

3a  -  a 

la  -  £ 

3a  - 

A 

1:  excess  R'NH^,  ii:  R'NHLi 

1:  SiR^  -  SiHClj  (a).  SlMaCl^  (b) ,  SiMe(H)Cl  (c) ,  Si(iPr)HCl 
(d),  Si(lPr)Cl2  (a),  Si(o-Tol)Hcl  (f). 

2:  SiRR*(HHR")  -  SiHdratBu)^  (a),  SiMaCl  (NHtBu)  (b)  , 
SlMa(H)NHtBu  (c) ,  Si (iPr)H(NHMe)  (d) ,  Si (iPr) (NHMa) ^  (•> • 

3:  SlRjCNHR')  -  SlMa(a)HHMas  (a),  Si(o-Tol)H(NHMes)  (b) . 


CO/R^P-exehanga  reactions  at  tha  iron  centre  are  presented, 
as  wall  as  ligand  exchange  axperiaants  at  tha  silicon, 
loading  to  useful  precursors  for  tha  generation  of  silalnina 
coaplaxas  CpCD^Fa-SKRI-MR’ . 
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Transition  metal  Hydrosityl  cmnplexca,  (l|•areneXCO),Cr(H)SiHPb, 
2e/3e  bond,  Cr>H-SL  From  Si-H  to  Si-0^i> 


Piiohwh  maTARASSO-TCHIROUKHINE  and  Gdmd  JAOUEN 
Ecole  Nationale  Supdrieuie  de  Chimie  do  Faria  •  403 

1 1.  rue  Piene  et  Marie  Curie  -  75231  PARIS  CEDEX  05 


Diphenylsilane  reacts  pbotochemically  on  (T)-atene)tricaTfaonylchroine  complexes,  1 
(a-e),  to  hydrosilyl  derivatives,  2  (*-«)•  characterized  by  *H,  and  *Si  nmr. 


1  (a-e) 


2  (a-e)  ^ 


pJ(Si.Q.H)|Hz 

lgJ4R,-Rj»CH5;H»R3 

80  ±  0,5 

lilJll  Rj  -  CH^fCHj)  2 ;  Rj  «  Rj  »  H 

79  ±2 

l£,2£  R 1  ■  Rj  ■  Rj  “  Rj  *  ^ 

80  +1 

IdJd  R,  -  CCXXMj  ;  Rj  -  R3  «  H 

81  ±1 

Ifijfi.  R,  -  R,  «  COOCH3 ;  Rj  «  H 

82,5 12 

The  high  .value  of  I^J(Si-Q'-H)|,  eSOHz,  coofinns  the  presence  of  2  electFon/3  center 
bond  -(Cr-Si-H) .  |*J(Si-Or-H)|,  l‘j(Si-H)|  and  ^’Si  arc  examined  depending  on  Hamroen's  o 

The  hydrosilation  (I)  is  acconqumied  by  I,l,3,3  tetraphenyidisiloxane  fotmation.  In 
the  presence  of  2  (a-e),  it  oligomerizes  to  polysiloxanes :  HSiPtt}  (OSiPhjlnH.  n  «  2-6  and 

(PhjSiO)„,n-3,4. 
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Studies  On  Synthesis  Of  Slalkyl 
Ol-Irlfflethylsllyloxyalkylphosphonates 

Zhao  Yong-Zhen  and  LI  Zhong-Hua 

Separtmen-fc  of  Chemistry,  Hua  Zhong  Nornal  Ttoiversity,  Wuhan, 
Huhel,  People's  Republic  of  China 


Using  Slalkyl  «(-Trlmethyl8ilyloxyalkylpho8phonates  as  synthetic 
Intexinedlates  can  prepare  many  acetones  and  k-hydrozyacstonss  both 
are  with  complex  structures. 

Ihe  report  of  research  works  concerning  synthesis  of  contained 
phosphorus-silicon  compounds  Is  real  small.  The  new  owthod  which 
we  present  adopt  phosphorus-silicon  reagents  proceeding  addition 
reaction  with  carbonyl  compounds  to  prepare  Dlalkyl  a-Trlmethyl- 
sllyloxyalkylphosphonates,  gaining  12  compounds  successfully  which 
have  not  reported  yet  from  references.  This  method  is  better  than 
the  original,  as  It  possesses  simple  operation  of  reaction,  higher 
yield  and  other  merit.  All  products  have  been  confotmed  by  IR  and 
NHR  spectrums.  It  contain  two  reactions: 

Me-SiCl 

(C2Hj0)2P0H  ♦  Ha  — -i- - >  (C2H50)2P0SiMe5 


0  0  OSlHe^x 

I  I  I  ^ 

R-C-Bf  +  (CgHjOgPOSlMej  - >  (C2H50)2P— C-R 

R* 

(R,  R' m  n',  alkyl,  aryl,  substituted  aryl  ) 

This  paper  reports  reaction  conditions,  and  isake  a  preliminary 
discussion  about  the  factors  of  affecting  reaction. 

deferences : 

u)  Aoenlgkramer  R.  £., Zimmer  d. ,^etrahadron  Lett.,  1017  (l980) 

(2)  Koenlgkramer  R.  £., Zimmer  H. ,  J.Org.Chem. ,  45,  3994  (1980) 

(3)  Blnim  G.H. , Richardson  G. A. ,  U.S. Patent,  3,113,139  (1963) 

(4)  Weker  W. F. ,  Silicon  Reagents  for  Organic  Synthesis,  Berlin 
Heidelberg,  Hew  York,  (1983) 

(5)  Mecomble  S. ,  J.  Chem.  Soc.,  380  (1945) 

(6)  Bugerenko  E.P. ,  Chernyshev  E.A. ,  Izv  Akad  Hauk  SSSR. ,  Ser. 
Khlm,  1391  (1966) 

(7)  Bugerenko  E.P. ,  Chernyshev  E.A.,  Bull.  Acad.  Scl.  USSR., 

1334  (1966) 
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PaSPAaAlICN  Ai©  III,  '’h,  ''^C  and  »»  SPSCXHaL  STUDI33  OF 

mCAGA^CTIKl?}  S2R17AII7S3  OF  K.FCjiUiYL.I.-PHtimALAiaUB  Ai© 
l^FCaMYL-L-P  d£i<n.AL  AtnaCLZCI  I)S. 

G.K.3andhu,  G.Kaur 

Department  at  Chemlatr^,  Guru  Kanak  Dev  OolTersit/, 
i]nrlt38r-143005,  India 

J.Holeeekf 

Department  of  General  and  Inorganic  CbanHstry, 

Dnl'verslt7  of  Ctaemlcal  Technology,  53210,  Pardubice, 

C  ze  cho  Slovakia* 

A.L7cka, 

Beaearch  Institute  of  Organic  Syntbesls,  53213,  Ayhitul, 

Pardubice,  Czechoslovakia. 

iPSiaACI 

Preparation  and  structure  elucidation  studies  of  some 
dlorganotln  and  trlorganotln  complexes  of  amino  adds  and 
dipeptides  have  already  been  reported  (1-2^.  Con^leass  R^SnX 
(H«i-ie,  n-Pr,  iwBu,  cyclohexyl,  phenyl,  X  •  anion  of  iwformyl-L- 
phenylalanine  and  H-formyl-L-thenylalanylgiycine)  have  been 
prepared  by  reacting  trlorganotin(IV)  chlorides  with  sodium  salts 
of  the  x(.formyl>L--pbsnylalanine  and  K-formyl-L-phenylalanylglyclne 
or  with  the  acids  in  the  presence  of  trietbylamlne.  An  the 
cooplezss  are  \^ak  polymers  in  the  solid  state  with  a  unidentate 
carboxylate  and  a  weak  intermolecular  do  nor- acceptor  liHCC. .  .3n(A^)0 
bond.  In  non-coordinating  solvents  CCHCl^i  all  the  comple»s 

are  monomeric  and  tetrahedral,  in  coordinating  solvents  (D!<i30) 
coordination  by  one  molecule  of  solvent  occurs  to  form  trans 
trigonal  blpyramldal  couple xes  as  revealed  by  ^^C  and 
NKR  studies. 

References 

1.  G.K.3andbu,  G.Kaur,  J.Holecek,  A.Lycka,  J.Crganomet. Chem. 

332,  75  (1987). 

2.  G.K.Sandlu,  G.Kaur,  J.Holecek,  A.Lycka,  J .Organomet.Chem. , 

(In  Press). 
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0RGAN0T1N(IV)  DERIVATIVES  OF 
BIS(PYRAZOL-1-YL)AU(ANES 


F.  BQNATI.  G.  GiOIA  LOBBIA,  A.  CINGOLANI,  D.  LEONESi, 
A.  LORENZOTTt. 

Dipartimento  di  Scfenze  Chimiche,  Uniuersitd  degli  Studi,  1  - 
62032  CflMERINO  (Italy) 


The  series  of  organotin(IV)  derivatives  R3SnX|,  (X  -  halogen:  R  - 

Me,  Ph  :  a-t-b  -  4)  was  used  in  order  to  investigate  the  donor 
properties  of  several  bis(pyrazolyl)  alkanes,  (pz)2CR2:  L-i  (R  -  H, 

pzH  >  pyrazole),  Lj  (R  »  H,  pzH  -  3,5-  dimethylpyrazole),  L3  (R  - 
H,  pzH  -  4-nitropyrazole),  (R  «  Me,  pzH  -  pyrazole),  and  Lj  (R 
-  H,  pzH  -  3,5-di-lflit-butylpyrazolo). 

If  a  <  2  in  most  cases,  but  L3  and  Lg,  an  1:1  adduct  was  isolated 

and  characterized.  The  behaviour  in  solution  was  studied  by  ''H, 
13c,  or^^»Sn  nmr,  by  conductivity  and  by  molecular  weight 
determinations  by  osmometry. 

While  in  solution  (acetone  or  dimethylsulphoxide),  the  adducts  of 
are  non-electrolyte  and  dissociate  into  the  starting 
components  (1),  complex  equilibria  are  found  in  the  isolated 
derivatives  of  the  more  basic  (L2}  or  more  sterically  demanding 
ligands  (e.g.  L^). 

The  combined  evidence  suggest  that  in  several  cases  e.g.  when  a  - 
3  and  X  «  Cl  ,  several  species  co-exist  in  the  solution  owing  to 
solvation,  ionization,  and/or  positional  isomerism. 

Work  supported  by  CNR  and  Ministers  P.I.. 

(1)  -  G.  Gioia  Lobbia,  A  Cingolani,  D.  Leanest,  A.  LorenzotO', 

F.  Bonati,  Inorg.  Chim.  Acta,  130  (1987)  203. 
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ELUCIDATION  OF  THE  GEOMETRY  AND  CONFIGURATION  OF 
ORGANOTIN  (IV)  COMPLEXES  OF  SCHIFF  BASES  OF  AMINO  AfclDS 


A.K.  Varstmey 

Department  of  Chemistry. 
University  of  Rajasthan, 
JAIPUR-302004  (India) 


The  present  paper  is  a  report  on  the  synthesis,  characteri¬ 
zation  and  geometrical  features  of  penta-coordinated  dlbutyl 
tin  (IV)  complexes  of  Schlff  bases  derived  by  the  condensation 
of  Amino  acids  viz.  Glycine  p-alanlne  and  Anthranilic  acid  with 
2-Hydroxy-l-naphthaldehyde  and  Benzoin.  The  conductance  measure¬ 
ments  in  DMF  show  .these  complexes  to  be  non-electrolytes  and 
the  molecular  weight  determinations  indicate  their  monomeric 
nature. 

On  the  basis  of  UV,  IR,  NMR  (%  .  ISq  6  ll%n  ).  Mossbauer 
spectra  along  with  the  mass  spectretl  fragmentation  pattern  trigonal 
blpyramidal  geometry  is  proposed.  The  nitrogen  atom  probably 
occupies  the  axial  site,  while  the  remaining  two  oxygen  atoms 
and  the  dlbutyl  groups  rest  In  an  equatorial  plane. 
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Synthesis  and  characterization  ot  organotin(ZV)  complexes  of 
thiohydrazides  and  thiohydrazone 

N, K, Singh  and  Usha  Sharma,  Department  of  Chemistry,  Banaras  Hindu 
University,  Varanasi  -  221  005,  India 

Complexes  of  2-fUranthloearboxyhydrazlde  (Hfth),  A-^iydroxyphenyl- 
thioearbojqdiydrazlde  (Hoth)  and  salicylaldehyde-2-furanthiocarboxy- 
hydrazone  (H2L)  have  been  prepared  by  the  reactions  of  Bu2SnO  and 
Fb2SnCl2  taken  in  appropriate  molar  ratio  and  refluxing  the 
reaction  mixture  for  several  hours  in  non-aqueous  media;  sodium  was 
used  in  the  preparation  of  deprotonated  complexes.  The  resulting 
complexes  have  been  characterized  on  the  basis  of  elemental 
analysis,  molar  conductance,  melting  point  and  various  physico¬ 
chemical  techniques.  The  campl«ces  have  been  found  to  melt 
between  64  to  210  C,  the  corresponding  dibutyl  tin(IV)  complexes 

have  lower  melting  points  than  the  diphenyl  tln(IV)  complexes. 

1 

IR  coupled  with  H  and  •'C  NHR  spectra  suggest  bonding  through 
thlone/thlol  sulphur  and  amino  nitrogen.  ^^^Sn  spectra  of  some 
compounds  have  also  been  studied  in  order  to  get  the  structural 
information. 
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SmTHBSIS  OF  OBGANOTIN  HERIVAfflVES  OF  BIDLOGIOAI.  INXEBSSC 

Valerian  Pta«rotan  and  Ueana  Or&gnfan 

Center  of  Organin  Chanlatzy,  202B  1^1.  ladepandenvei, 
B-TSlOO  fioohareat,  Eonanla 


Several  organotln  derlvatlrea  of  blologieal  intereat  have 
been  arnthealzed  atartlng  froai  diorganotln  dlhalldea  (e.g.  di¬ 
methyl-,  dlbutgfl-  and  dlphenyltlndloUorlde)  or  dlorganotln- 
oxldea  (e.g.  dibutyltinoxlde)  and  oazboxTlio  anlda  and  hydroxys 
oaxbo^lle  anlda  or  tlielr  aalta*  fhe  atruoture  of  theae  eoa- 
pounda  haa  been  ezaained  by  IB,  BBB  and  maaa  apentrcaatry.  Xhe 
poaalhllltlea  of  ualng  the  pr^ared  oompounda  aa  antitumor  a- 
genta  are  dlaeoaaed  in  oomparlaon  with  knoen  organotln  anti¬ 
tumor  agenta  /l-4/« 

1.  H«  Glelen,  in  "Tin  aa  a  Vital  Hatrlantx  Implioatlona  In 
Canner  Prqphylaxla  and  Other  Ffayalologloal  Froeeaaea",  H.  F, 
CaxdarelU  (Bd),  OBO  Freaa,  lho«.  Boon  Raton,  Florida,  p.  169* 

2.  F.  Huber  and  B.  Bazblerl,  ibid*,  p.  17?» 

3*  M«  Glelen,  B.  Willem,  T*  HanoUlla,  J,  Bamharter  and  B. 
Jooaen,  Sllloon.  Germanium.  Tin  and  Lead  Compounda.  IX,  3^9 
(1986).  “ 

4.  A.  Sazena,  AppI.  Organomet.  Chem..  |,  39  (1987). 
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DEPBNDBNCB  BBTHBEN  STBUCTUBB  AND  BLBCTBONIC  TRANSITIONS 
IN  OePlu-  AND  SnPha -TBBMINATSD  POLTSII.ANBS 

Nartin  Dr&ger  and  Manfred  Hathes 

Institut  fiir  Anorganlache  Cheaie  und  Analytiache  Chenie  der  Johan¬ 
nes  Gutenberg-Universitht,  Becher-Weg  24 •  D-6500  Mainz,  Geraany 

In  the  last  decade  the  photocheaicai  behaviour  of  organosilicon 
polymers  gained  industrial  interest  { 1 ] .  The  o-bonded  Sin  chains 
are  thermally  very  stable  and  show  strong  UV  absorption  in  the 
range  300-350  nm.  Related  Snn  chains  show  even  stronger  electronic 
absorption  extending  to  the  visible  range  [2],  their  thermal  sta¬ 
bility  is  much  lower  however.  To  combine  both  properties,  electro¬ 
nic  absorption  at  longer  wavelength  and  thermal  stability,  we  syn¬ 
thesized  some  model  oligomers.  These  compounds  form  two  aeries  of 
linear  Polysilanes 

Ph3Sn-(SiPh2  )n-SnPhs  and  PhsGe-lSiPha  )n-GePhs 
n  =>  1  to  5 

produced  in  good  yields  by  coupling  of  the  corresponding  dichloro 
polysilanes  with  stannyl-  and  germyllithium  reagents  in  thf  at 
-75  oc. 

As  found  by  X-ray  structure  determinations,  all  chain  conforma¬ 
tions  are  antiperlplanar .  The  values  of  the  electronic  absorption 
maxima  and  the  NMR  chemical  shifts  and  couplings  for  ^*Si  and 
^^*Sn  are  strong  dependent  on  chain  length  and  slightly  dependent 
upon  bond  lengths  and  angles  (distance  ranges  Si-Si  235-241,  Ge-Si 
242-243  and  Sn-Si  259-260  pm>. 

1  R.  West,  J.  Organomet.  Chem. ,  300  (1986)  327. 

2  S.  Adams  and  N.  Orager,  Angew.  Chem.  Int;  Ed.  Engl.,  26  (1987) 
1255. 
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?htsp/,>L;Tic»i  ,a:D  spsctoscopic  studies 

OF  Dr-I30-?a0PYLTIM  DICHL0HI2E  AND 
ITS  ADEUCTS  UITH  SOi!E  M-DCnORS. 

G.C.Sarcena, 

Dspartnent  oi  Cheinlstry,  R. 3. S. College, 
AGaA-2S2  002  (INDIA; 

and 

K.L. Gupta  and  P.Srivastava, 

Department  of  Chemistry,  S.D. College, 

Anbala  Cantt.-153  001  (INDIA; 

Dl-lso-propyltln  dlchloride  has  been  prepared 
by  the  redistribution  reaction  method  In' good 
yield  and  characterised  by  elemental  analysis, 
molec.J.ar  weight  determination,  NMR,  IR 
and  mass  spectroscopically.  X-ray  data  of 
the  above  cong>ound  Is  well  In  agreement  with 
the  tetragonal  symmetry  to  give  the  lattice 
constants  a=  12.9751*^,  C  =  15.7359*a  and  cell 
voltuae  Y=  2649.18y4Af it  has  been  found  to 
form  1:2  (acld/base^  adducts  with  unldentata 
ligands  vlt  trlethylamlne,  q\ilnollne,  ^  -na- 
phthylam^e  and  0-tolldlne  and  1:1  adduct 
with  2,2*  -blpyrldyl.  Their  molar  conductance 
values  show  that  they  are  week  electrolytes 
In  nltrobensAne  while  their  molectilar  weight 
determinations  Indicate  that  they  exist  as 
monomers  with  small  dissociation.  Ihelr  IR  in 
the  range  4000-200cm“ '  and  NMR  have  also 
been  studied. 
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STRUCTURAL  FEATURES  OF  TIN(IV)  PYRROLYLTHIOCARBAMATES 

.Vishnu  D.  Gupta,  The  Department  of  Chemistry,  Faculty  of  Science,  Banaras  Hindu 
University,  Varanasi-221005,  India. 

With  a  view  to  understand  the  factors  influencing  the  coordination  number, 
the  geometry  of  the  coordination,  the  coordination  polyhedron  and  the  isomer  formed, 
crystal  and  molecular  structures  of  the  complete  series  of  tindV)  pyrrolylthiocarba- 
mates,  PhjSnL,  Me^SnUj,  PhSnLj  and  SnL^  (with  tin:ligand  ratio  1  to  4)  have  been 
examined.  While  the  coordination  environment  around  tin  varies  from  Ph^SnL  to  SnL^ 
complex,  the  nature  of  the  coordination  of  monothiocarbamate  ligand  smoothly  changes 
from  simple  sulfur-bonded  to  typical  bidentate  mode.  The  Sn-S  bond  distances  are 
comparably  similar.  However,  it  is  Sn-O  interaction  which  becomes  prominent  with 
the  gradual  incorporation  of  the  ligand  around  the  tin  centre.  The  presence  of  aromatic 
pyrrole  system  destabilizes  the  double  bonded  canonical  form  (  )  of  the 

ligand.  It  is  the  mercaptide  form  which  predominantly  contributes  to  the  ground  state 
electronic  structure  of  pyrrolylthiocarbamate  in  these  complexes.  Spectroscopic  evi¬ 
dence  particularly  multinuclear  NMR  data  suggests  little  structural  changes  in  the 
solution. 


BHOSFHINOKETHANIllE  LI6A51>S  IN  HUN  GBOUF  ELEMENT  COMPLEXES: 
UNUSUAL  BONDING,  COORDINATION  NUMBERS  AND  OXIDATION  STATES 


a43 


Hana  H.  Karach.  B.  Deubally,  E.  Zallnar,  G.  Miiller 
Anorganlach-cheniachea  Inatitut,  Techniaehe  Unireraitat  Hiinchen, 
Llehtenbergatr.  4,  D-8046  Garchisg,  P.R.G. 


Monophoaphinomathanidea  I  and  Diphoaphinooathanidea  II 


[RgC-PH^]® 

I 


R 

I 

RgP'-'PR: 

II 


e 


are  ambldentate  Uganda  eadiibltlng  untLSual  propertiea  and 
nnnsnal  bonding  modea.  Particularly  interesting  are  dipbosphino- 
oethanidea  II, 


®  I2  e 


R 

1 

®® . (g)® 


III 


B 

IV 


which  on  coordination  to  main  group  elesent  aeceptora  stabilize 
hi^  phosphine  coordination  nunbers  and/or  low  oxidation  states 
due  to  the  betaine-type  character  of  these  complexes.  Examples 
are  given,  inter  alia,  for  hexacoordinated  silicon  (e.g.  2) 
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BEACnOH  OP  TRlBOTYUriH  BYDRIOB 
VITB  CaLQRXiaiTEO  ESTERS 


Joulco  Vlhanto.  D«parta*nt  of  Choaistry,  University  of 
'Turlcu,  8P~20500  Turku,  Finland 


The  reaction  of  tributyltin  hydride  with  esters  have  been 
shown  to  yield  nainly  corresponding  hydrocartmns  and 
stannyl  esters.^  This  reaction  requires  quite  drastic 
conditions,  so  it  is  possible  to  reduce  some  functional 
groups  in  an  ester  before  the  ester  function.  Thus,  it  is 
possible  to  reduce  cleanly  halogens  (except  F)  in  the 
ester  provided  that  there  are  not  a  halogens  in  both  acyl 
and  alkyl  groi9  of  the  ester,  a  Halogens  give  rise  to  the 
break  of  the  carbon-oxygen  bond  and  subsequent  reactions. 


1.  Kboe,  X«.  I.  and  Lee,  B.  H.  Tetrahedron  Lett.  110.41 
(19««)  43SX 


CoaplexM  witk  «  Thioalkyl-Bridacd  H-r-Boad  froa  Mctallo- 
<«lkyltkie) pkoapkaaea 


E45 


Sandro  Amann  and  Volfgang  Malisch 

Institut  fdr  Anorgaaitck*  Ck«ai«  dtr  Univcrtitdt  Wdrzburg, 
An  Bukland,  D-8700  varzbnrg.  V.-Ctraaay 


Metallation  oi  alkyltbio(cbloro)pbospbanes  C1P{X')S-X  (X  ■  iPr,  tBu; 
K'  -  tBu,  StBu)  witk  Na(N(CO)jCp]  (k-Cr,  Ho,  H)  yitlds  the 
netallo- (alkyl thio) cbloro-,  aetallo-bia (alkylthio) -,  actallo- (alkyl- 
thio)~alkyl-pospbattee  (la-f)  or  the  bisBetallo-(alkyltbio)phospbane 
(3g)  respectively.  Metallo-(alkyltbio)thiophospboranes  (2a-c)  are 
obtained  iron  la-c  via  oxidation  with  elementary  sulfur. 


Mr-— 

Ni(CO)^ 

0 

/'^co 
oc  “ 

IV 

SR 

/ft.  IV 

« “  if 

-CO  ^ 
/A 

oc  DC  J  d 

R 

2a-c 

la-f 

3a-d 

2 

a 

b 

C 

1 

a  b  c  d  e  f 

g 

2J 

1 

b 

c  d 

K 

ipt 

tfiu 

tBu 

X 

ift  tBu  tBu  tBu  tBu  tBu 

tBu 

K 

tBu 

tBu 

tBu  tBu 

X' 

a 

a 

StBu 

X‘ 

a  a  StBu  StBu  StBu  tBu 

cp(a»,w 

X’ 

tBu 

StBu 

StBu  Cb(CD),V 

M 

V 

V 

V 

M 

V  W  Or  Mj  »  W 

V  ^ 

M 

V 

Ho 

w  y  ^ 

Due  to  the  bulkiness  of  the  P-bonded  non  aetal  ligands  the  netallo- 
(alkylthio)phosphanes  Id-g  can  be  easily  decarbonylated  to  the  corres¬ 
ponding  netallacyclopropanes  (3a-d)  either  theraally  or  via  reaction 
with  Ni(CO)^.  3a-d  can  be  described  as  S-donor  stabilized  aetal  to 
phosphorus  double  bonded  species.  The  combination  of  a  thioalkyl 
ligand  with  a  bulky  amino  group  causes  preference  of  the  N«P-Isoaer. 
This  fact  is  demonstrated  by  the  existence  of  Cp(C0)2VwP(THPip)S-iPr 
obtained  from  Cp(C0)2V«P<TKPip)Cl  and  NaS-iPr. 
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THE  MBTAL  PHOSPHORUS  OOOBLB  80NDBD  COMPLEX  CpCCO^M-pSu^: 
NOVEL  SYNTHESIS  AND  REACTIONS  WITH  TRANSITION  MBTAL  HALIDES. 

Wolfgang  Reich.  Angelika  Meyer,  Klaus  Jorg  and  Wolfgang 
Mallsch 

Institut  fflr  Anorganische  Chenie  der  Universitit  WOrzburg, 
Am  Hubland,  D-8700  WQrzburg,  Federal  Republic  of  Germany. 

The  successive  reaction  of  the  metalhydrides  CplCO) 
(la,b)  with  [Ph^ClBF^  (2)  and  ^Bu^PH  (3)  leads  to  the 
cationic  complexes  4a, b,  which  can  be  deprotonated  by  DBU  to 
give  the  metal  phosphorus  double  bonded  species  5a, b 


4o,b  b=W  5o.b 


(1)  represents  a  novel,  in  comparison  to  the  dehydro- 

2) 

halogenation  and  decarbonylation  route  more  versatile 

procedure  for  the  generation  of  phosphorus  metal  double 
bonded  complexes . 

The  reactivity  of  the  M>P-complexes  will  be  demonstrated  by 
the  addition  of  Te,  CuCl,  AgCl,  AuCKPPh^)  and  RgCl^  to  the 
W>P  bond  of  5b.  The  structures  of  the  Te-  or  the  AuCl(PPh^)- 
adduct  respectively  will  be  presented. 


1)  R.  Jdrg,  W.  Halisch,  W.  Reich,  A.  Meyer  u.  U. 
Schubert,  Angew.  Chem.  98,  103,  (1986),  Angew.  Chem.  Int. 
Ed.  Engl.  25,  92  (1986). 

2)  W.  Malisch,  K.  Jdrg,  B.  GroS,  M.  SchmeuSer  u.  A.  Meyer, 
Phosphorus  and  Sulfur,  1986,  26,25. 
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SYMTHBSZS  AMD  RSACTZYITY  OF  THB  XRON-PHOSFHORUS  DOUPLB  BON- 
DBO  SPBCZBS  Cp(C0)F««PM«S2 


M.MArkl  and  H.Maliach 

Institut  fOr  Anorganlsche  Chamie  dar  UnivarsitAt  NQrzburg, 
Am  Hubland,  0-8700  WQrzburg,  H.-Garnany 


Traatnant  of  1,  obtalnad  via  Irridlation  of  Cp<C0>2FaBr  with 
Mas^PH.  with  OBU  yialds  tha  phosphorous  iron  do«ible  bondad 
spacias  2. 


1 


2 


2  shows  high  activity  towards  nucleophilas  and  alactro- 
phllas.  Raaction  with  sulfur,  salaniua  or  diazoalhanas  laads 
to  tha  formation  of  tha  matallocyclopropanas  3a-d.  With 
phahylazida  a  nixtura  of  tha  thrae  and  fiva  membared  ring 


Tha  raaction  of  2  with  Isonitrilas,  CS^,  dianas  and  acaty- 
lanas  will  ba  raportad. 


ULTRAVIOLET  PHOTOELECTRON  SPECTROSCOPY  OF  ACYCLIC  OITERTIARY 

phoshpines  ano  arsines 


Liszlii  Zanathy.  Ldszld  Szepes,  Ebtvos  Lorind  University,  General 
and  Inorganic  Chemistry  Department,  MOzeum  krt.  £-8,  1088  Budapest 
Hungary 

Yuri  V.  Chizhov,  Physics  Institute,  Leningrad  University 
198904  Leningrad,  Petrodvoretz ,  USSR 


The  He(I)  photoelectron  spectra  of  Ph2X-(CH2)^-YPh2  compounds 
(X,  Y=PorAs,n=lor2)-  frequently  used  as  complexing 
ligands  in  transition  metal  chemistry  -  have  been  recorded  and 
interpreted.  The  gaseous  phase  molecular  geometries  are  not 
available  the  only  experimental  data  are  provided  by  the  NMR 
studies  of  Ph2PCH2PPh2  (1). 

The  low  energy  part  of  the  spectra  are  very  similar  to  each  others. 
The  maximum  of  the  first  weak  band  in  the  region  of  7.75  and  8.15  eV 
refers  to  the  ionization  of  heteroatom  lone  pair.  The  second,  more 
intense,  band  system  showing  maximum  at  about  9  eV  can  be  assigned 
to  the  ionization  of  the  benzene  ir -system.  The  third  less  intense 
band  at  about  10.35-10.85  eV  originates  from  the  ionization  of 
X(and/or  Y)-C  o -skeleton.  The  interpretation  of  the  spectra  is  in 
good  agreement  with  the  ultraviolet  photoelectron  spectroscopy 
studies  of  their  tungsten  complexes  (2)  and  that  of  related 
molecules  (3). 

According  to  our  results  there  is  no  sizeable  interaction  between 
heteroatom  lone,  pairs,  furthermore  it /if  and  n/n  interactions  are 
similar  to  those  measured  in  PhjX(  or  Y  ) . 

1)  I.J.  Colquhoun  and  W.  McFarlane 

J.  Chem.  Soc.  Dalton  Trans.  1982  1915 

2)  G.M.  Bancroft,  L.  Oignard-Bailey  and  R.  Puddephatt 
Inorg.  Chem.  25  (19B6)  3675 

3)  G.  Distefano,  S.  Pignataro,  L.  Szepes  and  J.  Borossay 
J.  Organomet.  Chem.  102  (1975)  313 


b 
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rerrio-diMthylpboaphaaes 
Elisabeth  Kaifer  and  Volfgang  Naliscb 

Institut  far  Anorganische  Cheaic  der  Universitdt  VQrzburg, 
Ab  Rubland,  D-8700  varzburg,  >.-g«rBany 


Stable  ■etallo-diBethylpbosphanes  are  available  via  the  deprotonation 
of  the  PH-functional  cationic  iron  salts  [(C^R^) (L)2(HMe2P)re]BF^  (R  * 
H,  He;  L  >  CO,  BMe2P,  Me^P)  (la-d). 

While  [Cp(CO)2(HMe2P)Fe]BP^  (la)  yields  the  dinuclear  ferrio-phosphan 
2a,  the  analogoues  reaction  of  Ib-d  leads  to  the  aonoaeric  phosphido 
coaplexes  2b-d,  as  a  consequence  of  the  stabilizing  effect  of  the 
electron  releasing  CgNe^  unit  or  the  phosphane  ligands  respectively. 
The  aechanisB  for  the  foraation  of  2a  involves  the  interaediate  foraa- 

M  IP 

tion  of  the  aetallo-phosphane  Cp(CO)2Fe-PHe2  . 


R 


1  0  h  c  d 
R  H  Ml  H  H 
L  CO  CO  HM12P  Me3P 


♦  UNMe2 

-LiBFi 

-HNMej 


2 

R 

L 


0 _ be  d 

H  Mv  H  H 

coArpCOljPiPMij  CO  HMtjP  M*y» 


2a-d  show  pronounced  reactivity  at  the  phosphido  phosphorus  towards 
diverse  electrophilic  reagents  (BCl,  Mel,  AgCl  etc.),  a  behaviour, 
which  is  characteristic  for  aetallo-pbosphanes 

The  reactions  of  2a, b  with  soae  transition  aetal  coaplexes  [  Cp(C0)2XX 
(K  -  Mo,  W;  X  »  H,  Cl,  Me);  [Cp(CO) jFeJBF^;  Pt(PPhj)2(C2H^)  etc.  ]  will 
be  reported. 


la)  R.  Xaiscb,  X.  Ott,  i.  Buchner  and  V.  Maliscb,  J.  Organoaet.  Chea. 
28S  (1985)  C  31.  -  b)  V.  Angerer,  W.S.  Sbeldrick  and  I.  Maliscb,  Chea. 
Ber.  118  (1985)  1261.  -  c)  I.  Maliscb,  V.  Angerer,  A.M.  Cowley  and  M.C. 
Moraan,  J.  Chea.  Soc.,  Chea.  Coaaun.,  1985,  1811. 
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SelsnokatonM  and  -aldehydas  by  Raaction  of  Phosphorus  Tildas 
with  Blanantal  Salanlun 


Rsaina  Hock.  Gar hard  Brkar 

Institut  fdr  Organiacha  Chanla  dar  UnivaraitSt  tf<lr2burg 
An  Hubland,  8700  NOrzburg  (BRD) 


Tha  raactlon  of  alkylldanatrlphanylphosphoranas  ^  with  catalytic 
anounts  of  alamantal  salaniua  yialds  tha  olafins  2  sod  triphenyl- 
phosphin.  A  machaniaa  slnilar  to  tha  Nlttig  olafination  raactlon 
is  proposed ,  involving  salsnoaldahyda  Intamadiata. 

2  PhjPsCHR - 2  PhjP  ♦  RCH^CHR 

1  1 

R.Ph,CH,,C^,CjH,AH« 


Fron  tha  reaction  of  PbsP«CRPh  with  two  aguivalents  of  selenium 
in  tha  presence  of  conjugated  dienes,  tha  Diels-Aldar  products  2 
of  tha  salano-aldahyda  intarmadiata  ware  obtained  *  >  . 


XX 


Fron  tha  stoichionatric  raactlon  of  PhsP^Pht  1£  with  Sa  salano- 
banzophanon  was  Isolatad  as  a  brightly  graan  coloured  solid. 

At  anblant  tamparatura  it  forms  the  Dlals-Aldar  adducts  with 
various  conjugated  olafins. 


1)  G. Brkar, R. Rock, R. Molts.  J.An.Cham.Soc.llO  (1988) .624 
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FUNCTIONAL  METAL  PHOSPHORUS  DOUBLE  BONO  COMPLEXES 
Cp(CO)2M«P(NR2)  (M  >  Mo.  H)  :  EXCHANGE  REACTIONS  AT  TBS 

PHOSPHORUS 


U.-A.  Hlrth  und  H^  Mallseh.  Inatltut  filr  Anorganische  Chemie 
der  Universitit  Wikrzbura.  ^  Hubland,  D-8700  HQrzburg,  FRG 


Metallation  oi  the  aminodlchlorophosphane  R^NPCl^  (R^N  - 
2 . 2 . 6 . 6 . -tetramethylplperidine)  with  Na[M(CO)^Cp)  (M  ■  Mo, 
W)  yields  the  metallo-aminochlorophosphanes  Cp(CO)^M- 
P(NR2)C1,  which  can  be  easily  converted  to  the  corresponding 
metal  phosphorus  double  bond  complexes  la.b  via  decarbony- 
lation. 

The  reactions  ot  lb  with  tert.-butanole  and  diverse  phenols 
in  presence  of  Et^N  leads  to  the  formation  of  the  alkoxy- 
derivates  2a, b. 

With  mercaptanes  substitution  of  both  the  chlorine  and  the 
aminoligand  is  observed  to  give  the  threemembered  heterocyc- 
les  3a-c,  in  which  an  organylthio  ligand  is  bridging  the 
metal  phosphorus  bond. 


1  ja _ b 

M  I  Mo  N 


+  MCR 

\  +  2  HSR 
' - - f 


Futher  experiments  to  exchange  the  P-bonded  chlorine  atom 
against  diverse  nucleophiles  will  be  presented. 
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OaOANOANTIMCNY  COMPOUNDS  AS  FLAME  RETARDANTS  FOR  POLTPROPTLENE. 
A.C.  Mlshra^f  P.  Ba;]aj^  and  N.K.  Jba* 

a  Oepartoant  of  Chamlstryt  I.I.T.  *  New  Dalhl>110016«  INDIA 
b  Department  of  Textile  Taelxiology. 

Antimony  oxide  in  etm  jtjnction  with  organohalogen  eoag>ounds  Is 
Icnown  to  have  good  flame  sretardant  property  for  many  organic 
polymers  Including  polypropylene.  Trlphenyl  stlblne  can  also 
serve  in  place  of  entlmony  trloxlde.  As  an  alternative  of  a 
mixture  of  antimony  coag>ound  and  an  organic  halogen  eonpound  we 
have  synthesized  and  characterised  a  new  series  of  antimony 
halogen  based  flame  retardants  in  the  form  of  halogen  derivatives 
of  organoantlmony  (V)  coopounds  e.g.  trlphenylstlbine  eiibromlda 
and  trlphenyl  antimony  (V)  derivatives  of  trlbromo*trlchloro-and 
pentachlorophanols.  The  performance  of  these  cocpomds  as  flama 
retardants  for  polypropylene  has  been  evaluated  by  measuring 
limiting  oxygen  Index,  vertical  flame  test  and  smoke  density  of 
the  flame  retardant-polypropylene  systems.  Tba  LOI  of  poly¬ 
propylene  was  raised  from  18  to  approximately  30  In  the  flame 
retardant  loaded  polyinropylene  systems.  Trlphenyl  stlblne 
dlbromlde  proved  to  be  the  most  effective  flame  retardant  among 
all  the  organoantlmony  (V)  coiqpounds  tested.  The  effect  of 
loading  on  the  procassabillty  and  mechanical  properties  of  the 
flame  retardant  loaded  propylme  systems  has  also  been  evalua¬ 
ted  and  Is  reported. 
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Fozaation  of  OacaBothyl-bis-cyclopantadiano  by  Raductive 
Eliaination:  A  Ganaral  Faatura  in  Hain  Group  Elaaant  Chaniatxy? 


J.Lorberth,  Hi.F.Berlitz,  S.H.  Shin,  D. Muller  and  H. Sinning, 


Fachberaich  Cheaia,  I^iilipps-tlnivaraity,  Hana-Mearvain-Strassa, 
D-3550  Marburg/Lahn,  West  Gcnany. 


Tris-cyclopentadlenyls  of  the  heavier  elements  in  group  13,  viz. 
InCp3  have  an  unusual  structure  [1]  or  are  not  Icnown  at  all  for 
Tl,  where  only  T1(Z)  compounds  exist  [2].  Tetracoordinate  cyclo- 
pentadianyls  of  group  14  have  regular  tetrahedral  structures  and 
tris-cyclopentadlenyls  of  group  15  are  trigonal  pyramidal  shaped 
molaculM  in  the  case  of  Antimony  [3]  and  believed  to  be 
isomorphous  for  Arsenic  and  Bismuth. 

Reaction  of  Antimony  and  Bismuth  trihalides  with  the  potassium 
salt  of  pentamethylcydc^ntadiene  (abbrev. :  Pep)  yielded  metal- 
metal-bonded  main  group  element  clusters  with  the  elimination  of 
decamethyl-bis-cyclopentadiene,  a  molecule  first  observed  in 
organotin  chemistry  [4]: 


MCI3 


+  3  KPep 


EtjO 

-78°C 


> 


3  KCl  +  1/n  {M-Pcp)p  +  Pepj 


M  ••  Sb,Bi:  n  4 
M  >  In  :  n  ■  6 
K  -  Tl  :  n  -  ? 


The  hexameric  Indium  compound  [Inpcp]^  was  already  described  in 
the  literatiire  [5]  by  the  reaction 


InCl  +  LiPep - >  LlCl  +  1/6  {InPcp>g 

We  report  on  the  structures  of  (SbPep).,  (BiPep).,  Tl{Pcp}9  and 
the  elusive  decamethyl-bis-cyclopentadiene,  C^qHjq,  obtained  by 
reductive  elimination  from  NPCP3  and  consecutive  C-C-bond  for¬ 
mation;  a  radical  reaction  pathway  is  substantiated  by  EPR 
spectroscopy . 

Reactions  of  {SbPep)^  and  (BiPep).  with  BF3  and  other  reagents  are 
reported. 

[1]  F.W.B. Einstein,  M. M. Gilbert  and  D.G. Tuck,  Inorg.Chem.,  11 
(1972)  2832. 

[2]  H. Schumann,  C.Janiak,  J.Pickardt  and  U.Borner,  Angew.Chem.,  99 
(1987)  788. 

[3]  M.Birkhahn,  P.Krommes,  W.Hassa  and  J.Lorberth,  J.Organomet. 
Chem. ,  208  (1981)  161. 

[4]  P.Jutzi  and  F.Kohl,  J.Organomet.Chem. ,  164  (1979)  141. 

[5]  O.T.Beachley,Jr. ,  M.R. Churchill,  J.C.Fettinger,  J.C.Pazik 
and  b.Victoriano,  J.Amer.Chem.Soc. ,  108  (1986)  4666. 
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PHOTOINDUCED  CYCLOADDmON  OF  ALKENES,  ALKINES  AND 
DIENES  WITH  THE  S-S-BOND  OF  pft!(CO)3Sl2 

Ingo-Peter  Lorena  and  AnjalCramer 

Institute  for  Inorganic  Chemistry,  University  of  Tfibiagen, 

Auf  der  Morgenstdle  18,  D-7400  Tubingen  (FRG) 


Organic  and  organomatallic  disulfides  show  a  very  wmilar  reactivity; 
Seyferth  et  al.  have  proved  this  for  reduction  reactions  of  the  disnlfido  cluster 
[(CO)3FeS]3  (1)  into  the  corresponding  dithiolate  dianion  [(CO)3FeS]2’~,  which 
is  a  very  useful  synthon.  Now,  we  succeeded  in  the  photoinduced  insertion  re¬ 
actions  of  allcenes,  alldnes  and  dienes  into  the  S-S-bond  of  i,  to  obtain  the  cor¬ 
responding  1,2-dithiolato  complexes  by  2-t-2-cycloadditions.  Carbon  monoxide 
and  diazomethane  are  inserted  by  the  carbon  atom  to  give  the  bridging  dithio- 
carbonato  or  methanedithiolato  ligand,  respectively.  In  one  case  the  dithiolato 
ligand  can  be  oxidized  to  the  corresponding  mixed  sulfenatothiolato  ligand: 


O  »  F«(COl3 
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NEUTRAL  AND  CATIONIC  ORGANOMETALLIC  SULFUR  COMPLEXES 

Ingo-Peter  Loreni,  Gaido  Eflinger  and  Andrea  Sinesbergei 
Institute  for  Inorganic  Chemistry,  University  of  Tubingen 
Auf  der  Morgenstelle  18,  0-7400  Tubingen  (PRG) 

Organometallic  sulfur  complexes  and  clusters  play  an  important  role 
as  models  for  the  active  sites  of  redox  enzymes  and  for  the  dehydrosulfurization 
catalysis.  Sulfur  demonstrates  a  great  structural  variety  in  metal-sulfiir  bonding 
(single,  double  and  triple  bonds)  depending  on  the  number  of  electrons  of  the 
organometallic  complex  fragment.  Thus,  sulfur  can  act  as  2,  4  or  6  electron 
donor  prefering  bridging  positions  (n2-m-S): 


Starting  from  the  new  sulfur  sources  thiirane.  C2II4S,  or  bis(trimeth^- 
silyl)aulfane,  S(SiMe3)3,  and  suitable  organometallic  compounds,  we  succeeded 
in  the  syntheses  of  examples  of  some  of  the  bonding  systems  introduced  above, 
w  rich  are  the  isolobal  analoguea  ai  sulfur  dioxide,  suUanes,  sulfoxides  and  sul- 
fonium  cati<nu;  a  very  interesting  compound  is  obtained  by  the  reaction  of 
[Cp(CO),Mn]2S  with  S«: 
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INVESTIGATIONS  OF  HYPERVALZNT  TELLURIUM  COMPOUNDS  IN  THE  SOLID 
STATE  AND  IN  SOLUTION 

Dalnls  DaJct«rnl<Jc»^.  Rob«rt  D1  Giacomo^,  Robart  W.  Gable^  and 
Barnard  F.  Hoskins 

^  Division  of  Chamlcal  and  Physical  Soiancas,  Daakln  Univarslty, 
Gaalong,  Victoria  3217,  Australia. 

B 

Dapartoant  of  Inorganic  Chamlstry,  Univarslty  of  Malbouma, 
Parkvllla,  Victoria  3052,  Australia. 


Multlnuclaar  magnatlc  resonanca  techniques  and  X-ray 
crystallography  ware  used  to  Investigate  a  series  of 
organoyltellurlua(IV)  complexes  In  solution  and  In  the  solid  state 
respectively.  The  X-ray  crystal  structures  of  the  compounds 
CgHgTe(Etxan)2»  CgHgTe(Etdtp) j,  CgHgTo(Etdto) ^  and 

CgHgTe(I) (Etdto)  (where  Etxan  -  SjCOEt;  Etdtp  ■  S2P(0Et)2;  Etdto  - 

S2CNEt2  and  CgHg  -  o-xylene  -a,a'-diyl)  show  that  the  tellurium 

atom  Is  either  seven  or  eight  coordinate,  with  an  active  lone 
electron  pair  occupying  an  effective  coordinate  site  In  each  case. 

1  1  9  R 

Carbon-13,  P  and  Te  NMR  date  Indicate  that  Intramolecular 
monodentate-bldentate  dlthlolate  exchange  becomes  slow  on  the  NMR 
time  scale  at  low  temperature  and  the  structures  inferred  In 
solution  approximate  those  observed  directly  In  the  solid  state. 
Conformational  Isomers  are  observed  In  solutions  of  mlxed-llgand 

complexes  of  the  type  CgHgTe(^Prdtc) (Etdtp)  and  the  distribution 
of  those  Isomers  Is  solvent  dependent. 

The  complexes  Ph2Te (8-8)2  (where  8-8  ••  xanthate,  dlthlohosphate, 
dlthlocarbamate)  are  not  as  stable  as  their  CgHgTe(8-8)2 

analogues.  NMR  data  Indicate  that  In  solution,  these  complexes 
rapidly  disproportionate  to  Ph2Te  and  the  corresponding 

disulphide.  Low  temperature  NMR  studies  of  the  dlthlocarbamate 
complexes  are  In  accord  with  a  seven  coordinate  geometry  about  the 
tellurium  atom,  consistent  with  the  structure  determined  In  the 
solid  state  by  X-ray  crystallography. 


NEW  CATIONIC  ALKYLBIS(CyCLOPENTADIENYL)TITANIUM  COMPLEXES 
BY  ONE-ELECTRON  OXIDATION  OF  Ti(III)  ALKYLS 
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Manfred  Bochmann  and  Andrew  J.  Jaggar,  School  of  Chemical  Sciences, 
University  of  East  Anglia,  Norwich  NR4  7TJ,  U.K. 


Cationic  a1ky1bis(cyc1opentadieny1 }titanium  complexes,  [Cp2TiR(L)]^,  are 
currently  being  discussed  as  intermediates  in  olefin  polymerisation  reactions 
based  on  Cp2TiCl2  /  AIR2CI  systems.  While  the  synthesis  of  these  complexes 
via  substitution  of  Cl"  by  L  in  Cp2Ti(R)Cl  is  restricted  to  L  being  a  good 
electron  donor]  the  one-electron  oxidation  of  Cp2'TiR  (Cp'  =  C5H5,  CjMeg) 
with  Ag*  provides  a  generally  applicable  route.  Complexes  with  labile  L 
(e.g.  L  =  THF)  have  now  been  obtained. 

Cp2'Ti-R  +  AgBPhj^  - != - -  CCp2‘TiR(L)]Vh4'  ♦  Ag° 

The  cationic  complexes  react  readily  with  CO,  isocyanides  and  nitriles.  The 
structure  of  [(CgMe5)2TiMe(THF)]BPh^  has  been  determined  by  X-ray  diffraction. 


(1)  M.  Bochmann  and  L.M.  Wilson,  J.  Chem.  Soc.,  Chem.  Coimun.  1986,  1610; 

M.  Bochmann,  L.M.  Wilson,  M.B.  Hursthouse  and  R.L.  Short,  Organometallics 
1987,  6,  2556. 

(2)  M.B.  Hursthouse  and  M.  Notevalli,  to  be  published. 
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METALLOCENE  o-PHENYLENEEXSCPHENyLPHOSPBANATO)  CHELATES  OF  EARLY 

TRANSITION  METALS 

HartBut  Kopf  and  Varena  Richtaring,  Inatltut  fur  Anorgemlscha  und 
Analytlscha  Chaala,  Tachnlscba  onlvarsltat  Berlin,  Stra/}e  das 
17.  Junl  135,  D-1000  Berlin  12,  Garaany 

o-Phanylanebls (phenylphosphana) ,  o-(PhHP)2CgH4,  was  daprotona- 
ted  and  was  Introduced  as  a  dlanlonlc,  bidentate  chelate  ligand 
[o-(PhP)  2CgH4]^~  Into  tha  bent  netallocene  systenis  of  early  tran¬ 
sition  netals  of  subgroups  IV  or  VI.  Thus,  the  dllithiun  salt 
o-(LlPhP)2CgH4  reacted  with  equivalent  amounts  of  metallocene 
dlchlorldes,  CP2MCI2  (Cp  f  to  give  the  new  flve-membered 

chelate  complexes  Cp2M(PPb)  2CgB^-o  (M  -  Tl,  1,  green;  Zr,  2, 
orange;  Hf,  3,  red;  Mo,  4,  brotm;  W,  5,  ochre-yellow),  compounds 
1-3  could  be  prepared  more  conveniently  by  reacting  o-(PhHP)2CgH4 
with  equimolar  amounts  of  the  dimathylmetallocenes  Cp2MMe2  (M  • 
Tl,  Zr,  Hf) .  The  ^^P{^H)-MMR-spectra  of  1-5  each  showed  two 
singlets  of  different  Intensity  due  to  the  existence  of  trans 
(predominant)  and  els  Isomers  of  the  metallacycles  in  solution  at 
room  temperature. 
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ZOKIC  TXTANOCENE  COHPI.EXES: 

A  HEW  TYPE  OF  ANTITDlfOR  CYCIOPEHTAOIENYI.  METAL  COMPOUNDS 

Petra  Kdpf-Maler,  Instltut  fur  Anatoale,  Freie  Universitat  Berlin, 
Kdnigin-Lulse-StraHe  15,  D-1000  Berlin  33,  Gemany 

Thomas  Klapdtke  and  Hartaut  Kdpf,  Instltut  fdr  Anorganische  und 
Analytische  Cbemie,  Technische  UniversitAt  Berlin,  Strafe  des 
17.  Juni  135,  D-1000  Berlin  12,  Gemany 

Bis('i^-cyclopentadienyl)tltanlim(IV)  ("titanocene")  dlacldo  com¬ 
plexes  (CgH^) 2^1X2  have  proven  to  exhibit  antitumor  activity 
against  diverse  animal  and  human  tumors.  These  compounds  are  neu¬ 
tral  complexes  containing  two  acido  ligands  X  trhich  are  covalently 
bound  to  the  central  metal  titanitm.  They  are  soluble  in  water  to 
an  only  limited  extent,  thus  requiring  the  addition  of  a  solubili¬ 
zer  to  the  aqueous  Injection  fluid  when  administered  in  higher 
dose  levels. 

In  the  present  study,  we  investigated  a  new  type  of  bis-  and  mono- 
(^^-cyclopentadienyl)titanium(IV)  complexes  and  report  now  upon 
antitumor  properties  of  some  ionic  titanocene  complexes,  mainly 
represented  by  .the  acetonitrile  complex  ^ (^5^5)2“ 
TiCl{NCCH3)  ]''’[FeCl4]"  (1),  the  2 , 2 ' -bipyrldyl  derivative  [(C5H5)2- 
Tl(bipy)  ]^''’[C?3S03]2  (11),  the  N-methyl-o-minothiophenolate  com¬ 
plex  { (C5H5)2Ti[o-S(NHCH3)CgH4))‘''l"  (111)  and  the  five-coordinate 
bis(dithiolene)  chelate  [(C5H5)Ti(l,2,4-S2C5H3CH3)2]"[N(C2H5)4]'*’ 
(IV). 

Z-III  were  tested  against  fluid  Ehrlich  ascites  tumor  growing  in 
the  peritoneal  cavity  of  mice  and  effected  optimum  cure  rates  ran¬ 
ging  between  70  and  100  %  and  therapeutic  indices  between  1.5  and 
1.9.  These  values  are  similar  to  those  caused  by  neutral  titano¬ 
cene  dihalldes  and  related  compounds.  As  ionic  titanocene  comple¬ 
xes  are  distinguished  by  improved  water  solubility  due  to  their 
salt-like  character,  they  are  obviously  superior  to  neutral  tita¬ 
nocene  complexes  with  respect  to  biological  application. 
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METALLOCENE  CHEMISTRY  OF  HIGHLY  FLUORINATED  LIGAND  SYSTEMS: 
TITANIUM! IV)  CYCLOPENTAD I ENYL  HEXAFLUOROPNICTOGENATES * 

Thonias  Klapfltke.  Institut  fOr  Anorganische  und  Analytische  Chemie  der 
Technischen  UniversitSt  Berlin,  Strafie  des  17.  Juni  135,  D-1000  Berlin  12,  FRG. 

Ulf  Thewalt,  Sektion  fOr  ROntgen-  und  Elektronenbeugung  der  Universitdt  Ulm, 
Oberer  Eselsberg,  0-7900  Ulm,  FRG. 

Transition  metal  halides  have  been  reported  to  possess  Lewis  base  quali¬ 
ties  and  it  has  been  assumed  that  the  metal-halide  bond  is  not  broken  in  the 
complexes  formed.  Adduct  formation  between  Cp2TiF2  and  Lewis  acids  has  been 
investigated.  However,  for  a  long  time  Lewis  acid  adducts  of  the  type  Cp2Ti(LF)2 
(L  -  BF^,  PFj)  were  known  to  be  unstable  and  not  existent  in  the  solid  state. 

In  the  present  study,  we  investigated  the  reaction  behaviour  of  Cp2TiF2  to¬ 
ward  the  very  powerful  F“  acceptors  AsFg  and  SbFg,  The  novel  titanocene  deriva¬ 
tives  Cp2Ti(AsFg)2,  Cp2Ti(SbFg)2.  and  Cp2Ti(Sb2F^^ >2  have  been  prepared  and 
were  characterized  by  chemical  analysis,  IR,  mass,  and  NMR  spectroscopy. 

More  convenient  these  complexes  are  easily  available  by  salt  elimination  reac¬ 
tion  in  SO2  from  the  corresponding  silver  hexafluoropnictogenates.  Whereas  these 
thermodynamically  unstable  titanocene  compounds  are  kinetically  stabilized  the 
mono ( eye lopentadienyl)  species  are  kinetically  unstable  and  decompose  even  at 
-50‘’C.  Reaction  behaviour  and  mechanism  of  the  decomposition  reactions  are  dis¬ 
cussed.  Like  the  IR  the  single  crystal  X-ray  structure  of  Cp2Ti(AsFg)2  shows  a 
distorted  AsFg  unit  with  fluorine  co-ordinated  (linear)  to  both,  Ti  and  As: 


*  Organo  transition  metal  chemistry  of  highly  fluorinated  ligand  systems  (Organo- 
(ibergangsmeta  11 -Chemie  hochfluorierter  Ligand-Systeme) :  5th  communication. 
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C3rclopentadleQyl(2,2-blp7rldyl)  complexes  of  tltaztluo, 

zirconium,  niobium 

O.M«  Suvorova.  7.V«Eut7X70va,  ir.B<Patrilceeva,  G.jL«Domracliev 

Institute  of  ChsmistrT;  loademT’  Sciences  of  USSR,  CrorlQr 

(The  aim  of  this  work  is  the  investigation  of  thermal  decompo¬ 
sition  of  the  oyclopentadienyl(2,2-bipyrid7l)  titanium,  zirconium, 
niobium  complexes  and  fozmation  of  the  films  of  inorganic  materials 
in  conditions  of  gas-phase  precipitation. 

The  starting  confounds  ClpTi(bipy),  Cp2Zr(bipy),  Cp2Eb(bipy) 
have  been  prepared  by  the  reaction  of.  Li2(bipy}  with  Cp2lICl2. 

complexes  are  czystal  substances  of  deep-blue  or  bleusk  co¬ 
lour,  extreme  easily  reacting  with  oxygen  of  air,  therefore  all 
aerations  with  them  have  been  carried  out  in  atmosphere  of  argon 
and  in  vacuum.  Spectral  characteriatics  of  this  compounds  have  been 
obtained. 

The  thezmographic  investigations  of  thermal  decomposition  of 
all  studied  con^>o^mds  are  carried  out.  The  volume  of  evolved  gaseous 
products  of  decomposition  was  fixed  simalteneously  with  the  regi¬ 
stration  of  DTA  curves.  Thh  thermal  decomposition  of  homoleptic  bi- 
pyridyl  complexes  Ti(bipy}^  and  NbCbipy}^,  dlcyclopentadlenyl  com¬ 
pounds  CP2UCI2  and  mixed  cyclopentadienyl chelate  ccmpounds  such  as 
CpMC!h2Cl,  ChZI(blpy)  have  been  investigated  for  canq>arison  of  reac¬ 
tion  directions  and  conditions. 

The  Influence  of  the  structure  of  Initial  compounds  on  cocrpo- 
sition  and  structure  of  inorganic  materials  films,  on  conditions  of 
their  fozmation  and  properties  has  been  shown. 

Some  ferrocenyl  chelate  ooo^lexes  of  transition  metals  of  the 
type  of  Pc2lICh,  Fc2U(blpy}  have  be«x  prepared  in  this  work. 
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1^'’-  TEHSUS  *2^-C00RDIKATI0!r  IN  PHOSIBINOMETHTE.  ZIECOIflUM  COflPLEZES 
Hana  H.  Karaeh.  B.  BettballT-,  G.  nSller 

Anorganlaeh-^hemiaehea  Institute  Tecbniache  Univeraitat  niinehezi, 
Lichtenbergatr.  4,  D-8046  Garching,  P.E.G. 


Due  to  the  ambldentate  nature  of  phoaphinomethanidea  I, 


CEgC-ra^]' 


(®:  d'^-d®) 
II 


unaaturated  metal  complexea  form  three  membered  ringa  II  in  moat 
eaaea . 


Cp2Zr 


III 


Cl 

I  ^C-T 
CpoZr  I 

2  ".p 


X  -  H;  T  -  SiMej.FMep; 
X  -  Y  -  SiMej 
IV 


2 

Computational  atudiea  predict  7  -coordination  alao  for  the 
d®-complex  Cp2Zr(Cl)CH2ro2^*  (real)  complexea  III  of  this 

type,  atudied  ao  far,  exhibit  rp -coordination^. 

According  to  our  atxuctural  findings  on  lithium  deriTatives  of 
I,  P-coordination  of  I  is  supported  by  silyl  or  phosphino  substi¬ 
tuents  at  the  carbanion  (R  >  SiKe^,PMe2),  In  fact,  complexes  17 
exhibit  rj ^-coordination  in  the  solid  state.  Hence,  comparing  III 
and  IV,  the  cooi^ination  number  of  zirconixim  increases  on  enhan¬ 
cing  the  size  of  the  ligand.  Preparation,  structures  and  proper¬ 
ties  of  these  and  related  compounds  are  discussed. 


1)  Hofmann,  P. ;  Stauffert,  P.;  Shore,  N.E.-Chem.  Her.  1982, 

2^5,  2155. 

2)  Karsch,  H.H.;  Muller,  G.;  Kruger,  C.  J.  Organomet.  Chem. 

1964.  273t  '*9?-  ”  Young,  S.J.;  Olmstead,  M.M. ;  Knudsen,  M.J.; 
Shore,  H.E.  Organometallics  1989,  4,  14^52. 
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Arem  derivatives  of  zirc(Hiiiiin(]I) 

Fausto  Calderazzo,  Guido  Pampaloni  and  Piersandro  Pallavicini,  Dipard- 
mento  di  Chimica  e  Chimica  Industriale,  Sezione  di  Ctdmica  Inorganica,  Via 
Risorgimento  35,  I-S6100  Pisa,  Italy. 


The  chemistry  of  low-valent  Group  4  transition  elements  (oxidation  state 
less  than  III)  is  still  largely  unexplored,  especially  when  the  non- 
cyclopentadienyl  organometallic  derivatives  of  these  elements  are  concer¬ 
ned  In  the  framework  of  our  studies  on  the  synthesis  and  properties  of 
low-valedt  early  transition  metal  derivatives  we  have  found  that  the 
reaction  of  the  tetrahalides  of  zirconium(TV),  ZiX^,  with  AI/AIX3  in  arene 
as  solvent  proceeds  according  to  equation  (1)  and  the  products  were 
isolated  and/or  characterized  spectroscopically. 

aiene 

3Zr3C4  +  4AlX3  +  6Al  - *.  3  (Ti6-arene)Zi(AlX4)2  *  »  (1) 

X>Cl.Br 

A  new  preparation  of  the  zirconium  and  hafnium  tetrabromide  and  tetraio- 
dide  was  found  by  reacting  M(BH4)4  and  anhydrous  HX  in  n-heptane  as 
solvent,  accmding  to  equation  (2): 

MCI4  +  LiBH4 - >  N^H4)4  - >  MX4  (2) 

Work  is  in  progress  in  order  to  extend  these  reactions  to  hafnium  and  to 
study  the  reactivity  of  such  systems  towards  CO,  CO2,  oleflns,  alkynes. 

Financial  support  from  ENICHEM  ANIC,  Milano,  is  gratefully  acknowledged. 


1  M.  Bottrill,  P.D.  Cravens  and  J.  McMeeking  in  "Comprehensive 
Organometallic  Chemistry”,  G.  l^^Udnson,.  F.G.A.  Stone  and  E.W.  Abel,  Eds., 
Pergamon  Press,  Oxford,  3,  281  (1982);  DJ.  Cardin,  M.F.  Lappert  and  C.L. 
Raston,  Chemistry  of  Organo-Zirconium  and  Organo-Hafnium  Compounds, 
Ellis  Horwood,  1986. 

2  P.  Biagiiri,  F.  Calderazzo,  G.  Pampalmii  and  P.F.  Zanazzi,  Gazz.  Chim.  Ital., 
117,  27  (1987);  P.  Biagini,  F.  Calderazzo  and  G.  Pampaloni,  J.  Chem.  Soc., 
Chem.  Commun,  1015  (1987). 
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NCtf  SniTKCnCAl.  APPUCATIOMS  OT  DISELeMOraEMirUin  ZICCOMOCBMES 


fhtttoo  IteuniT.  Barnard  Caucharon,  Jacquaa  Bodlgual  and  Paaeala  Tavaraa 
Laboracotra  da  Syochtaa  ac  d'Blaecroaynthdsa  Organeadcalliquaa  asaocld  au  CNBS 
(UA  33),  Paculcd  das  Sciancas,  d  bd  Cabrlal  21000  Dijon  (Franca) 


BacanCly  ua  hava  shown  chat  alactrophtlas  ECt  and  BCI2  raacc  aasily  with 
disalanophanylana  slrconocena  (t)  laadlng  to  various  disalano  aroMCic  compounds 
(II, lit)  (1.2). 


<0 


(11) 


(111) 


Wa  ara  prasantly  raporting  naw  applications  of  complax  I. 


1)  Syacbaala  of  first  Sa*'eomcalming  ccoms  acbars 

ClCH2(CH20CH2>gai2Cl 


(I,B-H) 


CBuOK 


SaK 

SoK 


2)  Fotsacloa  of  now  silicon,  gaxmaolua  and  tin  splro  darivativaa 


2(1)  (B-B.CH3.OCH3J - 

M  ••  St,  Ga,  So 

All  compounds  vara  charactarlsad  by  NME  and  mass  spactromatry. 

Eafarancas 


1.  P.  Mauntsr,  B.  Cautharon  and  A.  Matout,  J.  Cham.  Soc.,  Cham.  Comm.,  1986,  426. 

2.  P.  Haunlar,  B.  Cautharon  and  A.  Masous,  Phosphorous  and  Sulfur,  1987,  21>  ))■ 
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Low-valont  monocyclopantadienyl  zirconium  chemistry:  synthesis, 
structure  and  reactivity. 

Sandro  fijmiharotta  Ytsen  Wielstra.  Laboratorium  voor  Anorganische 
Chemie,  .  Rijksuniversiteit  Groningen.  Nijenborgh  16  9747A6 

Groningen,  The  Netherlands 

Michael  Y.  Chiang,  Chemistry  Department.  Coluiid>ia  University,  New 
York.  N.Y. 10027.  USA 


Apart  from  the  bis (cyclopentadienyl)  systems,  very  little  is  known 
in  the  chemistry  of  low-valent  zirconium  (1)  .  We  found  that 
CpZr(dmpe) 2CI  (2)  is  a  versatile  synthetic  tool  to  enter  this 

chemistry.  Mild  condition  reaction  with  unsaturated  substrates  in 
fact,  allowed  the  easy  substitution  of  one  phosphine  ligand  and 
the  preparation  of  new  compounds  including  halocarbonyls  and  diene 
derivatives.  The  structures  of  all  the  complexes  have  been 
demonstrated  by  X-ray  analysis 


Cp-Zr-Cl 
/  ' 
P_P 


P-.P 

Cp-Zr-Cl 
/  \ 

CO  CO 


I 

RTTP  H- 

Cp-Zr-Cl  — S— > 

V  V/ 


Cp-Zr-H 

'O/ 


Chlorine  replacement  has  been  achieved  by  reaction  with  MeLi 
forming  the  first  low-valent  zirconium-alkyl.  Preliminary  results 
on  the  reactivity  of  these  species  with  light  olefins  and 
acetylenes  displayed  some  interesting  catalytic  features. 


Cp-Zr-Me 

iO’ 


I  MeLi 


p_p 

Cp-Zr-Cl 
/  \ 


P— P 


(R-H.CHg) 


CH2CH2  ^ 


HCCR 


For  example,  reaction  of  CpZr (dmpe) 2Me  with  3  equivalents  of 


ethylene  led  to  the  formation  of  CpZr (dmpe) (diene) Et  which 
selectively  catalyzed  the  dimerization  of  ethylene  to  1-butene. 
Catalytic  cyclotrimerization  has  been  obtained  instead  with 
propyne  and  acetylene.  The  catalytic  species  have  been  fully 
characterized  including  by  X-ray  analysis. 

References : 

DLappert.M.F.  (Hiemistry  of  organo  zirconium  and  hafnium 
compounds  Ellis  Norwood  1984 

2)6ambarotta.S. :  Chiang, N.Y.  J.Chem.Soc.Chem. Comm. 1987,696 
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Synthesis  sad  structural  studies  of  mono-  an/i  bls-(  n.^- 
eyclepentadlenyl)hafBlum(IV)  derivatives  of  heterocyclic 
thloketoaes 

Q.P.Pandey.  OrganometalUc  Research  Laboratory,  Department  of 
Chemistry,  University  of  Gorakhpur-,  Qorakltpar273009,  India 


The  reactions  of  dlehlorohls(  n^cyclopentadlenyl)hafBlum(IV) 
with  four  different  classes  of  heterocyclic  thLoketones  viz., 
3-substltuted-4-amlno-s-tarlazole-3-thlol ,  1 -substltut  ed-2- 
thlohydantoln,  3-substltuted  1 ,3,4-oxadlazole-2-thlone  and 
1 -substituted  tetrazollne-3-thlone  were  studied  In.  anhydrous 
tetrahydrofuran  In  the  presence  of  base.  The  reaction  products 
were  characterized  on  the  basis  of  elemental  analyses,  electrical 
conductance,  magnetic  susceptibility  and  spectral (electronic, 
Infrared  and^Oa.m.r.)  data. 
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AND  NMR  SPECTRAL  STUDIES  ON  ORGANO-RHODIUM(I) 

COMPLEXES  CONTAINING  NITROGEN  HETEROCYCLES. 

Y.S.  RAMASHAMY.  N.M.N.  GOWDA*  &  G.K.N.  REDDY 
Oepartawnt  of  Chm1str>,  Central  College, 

Bangalore  University,  Bangalore-560  001,  India. 

ABSTRACT 

The  chlorobridged  blnuclear  coaiplex,  [Rh  Cl  (DCPD)]^  containing  the 
tricyclic  diolefin,  endo-dlcyclopentadlene  (DCPD)  reacts  with  exobldentate 
nitrogen  heterocycles  (N-N)  In  acetone  to  yield  (N-N)-  bridged  coaplexes  of 
the  type  [(DCPD)(C1)Rh(N-N)  Rh(C1)(DCP0)].  where  N-N  Is  4,4'  bipyridyl, 
pyrazine  or  trans-  1,  2  -  Bis  (4-Pyr1dy1)  ethylene.  The  chlorobridged  blnu¬ 
clear  complex  also  reacts  with  2-subst1tuted  benzimidazole  derivatives 

(R-BztH;  R  ■  H,  Me,  Et,  n-Pr)  to  produce  polynuclear  complexes  [Rh  (DCPD)- 

1  13 

(R-Bzt)j^.  Several  of  these  complexes  have  been  investigated  by  H  and  C 
nmr  spectra,  in  addition  to  physico-chemical  measurements.  In  the  case  of 
DCPD  and  Rh2Cl2  (DCPD)2,  the  pmr  spectral  assignments  have  been  further 
corroborated  by  2-D  and  1-D  difference  NOE  (Nuclear  Overhauser  Effect)  nmr 
spectral  studies 

REFERENCE 

'j.  Chatt  and  L.M.  Venanzi  J.  Chem.  Soc.  (1957)  4735-4D. 
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4-FLUOBOIHIOFBEBOLAIB  DEBIVAXIVBS  0?  RBODIUM 


Z.L. Lutsenko.  B.M.Bokhl1na,  ▲.S.Feregudov,  A.Z.Rubezhov, 

D.H. Kravtsov 

A.N.NesmaTsnov  Institute  of  Organoelement  Conqpoiinds,  U.S.S.R. 
Academy  of  Sciences, .28  Tavllov  Str. ,  Uoscow  117813,  IJ.S.S.B. 


With  the  exception  of  rhodanldes,  no  metal-sulphur  bonded 
iC-All-^-Cp  and  Ai-All-.^*Arene  con^lexes  of  Bh  said  Bu  appear  to 
be  known.  In  view  of  the  studies  on  relative  polarity  and  reacti¬ 
vity  of  transition  metal-sulphur  bonds,  the  corresponding  thlo- 
phenolates  are  of  Interest.  In  this  connection.  Interaction  of 
.X^-CjHj-iC-CjE^BhCl  (I)  and  AT-CjH^-itr-CgHgBuCl  (II)  with  4-flu- 
orothlophenol  and  Its  derivatives  has  been  examined. 

Reaction  of  I  with  4-FCgH^SH  In  the  presence  of  excess  trl- 
ethylamlne  leads  to  a  mixture  of  complexes  III, IV  and  Vt 


SE 


sa  sa 
fi5  sa 


L 

The  structures  of  products  obtained  were  based  on  ^H,  NUB 

and  mass-spectroscoplc  data. 

Under  the  same  conditions,  II  does  not  react  with  4-FCgH^SH. 
All  attempts  to  obtain  i^^j^-i^-CgHgEuSCgH^F  by  reactions  of  II 
with  ^FCgH^SM  (MsNa,Ag}  or  4-PCgH^SH  In  the  presence  of  AgBP^ 
met  with  little  success. 


STABLE  PARAMAGNETIC  PLATINUM  GROUP  METAL  HYDRIDES:  SYNTHESIS, 
X-RAY  CRYSTAL  STRUCTURE  AND  BEHAVIOR  IN  SOLUTION  OP  THE  COM¬ 
PLEX  Rh(IV)(H)2  {Cl)2  (P-1-Pr3)2  ,1- 

P.  MURA  and  A.  Segre,  Istituto  dl  Strutturistica  Chlmlca  "G. 
Giacamella” ,  Area  della  Ricerca  di  Roma,  C.N.R.,  00016  Monte- 
rotondo  Stazlone  Roma  -  Italy. 

D.  Attanaslo,  Istltuo  di  Teorla  e  Struttura  e  Comportamento 
Spettrochimico  del  Compost!  di  Coordinazione,  Area  della 
Ricerca  di  Roma  -  C.N.R.  -  00016  Monterotondo  Stazione  -  Roma 
-  Italy. 


Recently  we  reported  the  synthesis,  x-ray  crystal  structure 
and  behavior  in  solution  of  the  first  two  examples  of  stable 
paramagnetic  platinum  group  metal  hydrides:  the  complexes 
Ir(IV)(H)2(Cl)2  (P-1-Pr3)2  and  Ir(IV){H)2  (Cl)2  (PCy3)2’~3  . 
Considering  the  stability  of  these  compounds  we  thought  that 
rhodium,  like  iridium,  should  give  stable  paramagnetic 
hydrides.  Indeed  we  have  synthesized  the  stable  paramagnetic 
complex  Rh(IV)(H)2  (Cl)2  (P-i-Pr3)2 ,  1.,  which  shows  to  be 

isomorphous  with  the  iridium  compound^. 

Paramagnetic  rhodium  (IV)  complexes  are  very  rare,  the  only 
well-defined  species  are  the  two  cesium  salts  CS2RhCls  and 
Cs2RhFg .  To  our  knowledge,  compound  1^  is  the  first  example  of 
a  stable  paramagnetic  hydride  of  rhodium  (ZV). 

In  this  work  we  present  synthesis,  x-ray  crystal  structure, 
magnetic  properties  both  in  the  solid  state  and  in  solution, 
and  NMR  in  solution  of  compound 


1)  P.  Mura  J.  Am.  Chem.  Soc.  1986,  108,  351-352. 

2)  P.  Mura  and  A.  Segre  Angew.  Chemie,  1986,  25,  460-462. 

3)  P.  Mura,  A.  Segre  and  S.  Sostero,  submitted  to  J.  Am.  Chem. 
Soc. 
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The  coordination  and  organometailic  chemistry  of  bis(iminophos- 
phoranyi)methane  with  rhodium  compiexes. 

Pieter  Imhoff.  Comelis  J.EIsevier,  Kees  Vrieze; 

Laboratory  of  Inorganic  Chemistry,  University  of  Amsterdam, 

Nieuwe  Achtergracht  166, 1018WV  Amsterdam. 


The  organometailic  and  coordination  chemistry  of  dienes  containing  several 
hetero  atoms  continues  to  be  of  interest.  One  of  our  current  research  items 
comprises  a  study  of  the  coordination  and  reactivity  of  phosphinimides  (I) 
and  bis(iminophosphor?nyl)methane  (lla)  with  d®  transition  metal  complexes. 


Hv 

R' 


H 


R’-P 

II 


R\ 


P-R' 

II 


lla 


R'—P''  ^P-R- 

I 

Mb"' 


II 


Bis(iminophosphoranyl)methane  may,  in  analogy  to  bis(methylenephospho- 
ranyl)methane  (1),  exist  as  2  isomers  (lla  and  lib).  However  isomer  lla 
appears  to  be  the  groundstate  in  solution  as  well  as  in  the  solid  state. 

When  bis(N-p-tolyl-imino-P,P-dipheny(phosphorany()melhane  (lla,  R-p-folyl, 
R'-Ph)  is  reacted  with  Rh(l)  compounds  two  different  coordination  complexes 
are  formed:  i.e.  N-N  and  N-C  coordination  to  Rh  (X-Ray)  occurs.  These 
coordination  modes  can  be  regarded  as  the  Rh  stabilized  forms  of  lla  and  lib 
respectively  (R»p-tolyl,  R'»Ph). 

The  coordination  and  organometailic  chemistry  of  bis(iminophosphoranyl)- 
methane  with  Rh(l)  and  the  reactivity  of  the  Rh  complexes  towards  small 
molecules  will  be  discussed. 


1.  R.Appel,  G.Haubrich.  F.Knoch;  Chem.Ber.  117(1984)2063 


SYNTHESIS,  STRUCTURE  AND  CHEMICAL  PROPERTIES  OP  SOME 
-TR I CARBONYLCHROM I UM- n’ " ( CYCLOOCTAD I ENE  >  RHOD I UM  I NDENYLS . 

Alberto  Ceccon,  Alessandro  Gambaro,  Saver io  Sant i 

D1 part Imento  di  Chimica  Pisica  dal  1 ‘UniversitA,  Via  Loredan, 

2  -  35131  PADOVA  (Italy) 

A1 fonso  Venzo 

Centro  Stadi  Stati  Holecolari ,  Radical ici,  Eccitati  del  CNR, 
Via  Loredan,  2  -  35131  PADOVA  (Italy) 

Transition  metal  indenyl  complexes  often  exhibit  higher 
reactivity  than  the  iso -structural  cyclopentadienyl 

derivatives.  Usually,  indenyl  ligand  is  bonded  to  the  metal 
via  the  C^-ring  and,  unlilce  the  cyclopentadienyl  analog,  it 
may  undergo  a  facile  bonding  tranformat ion  from  a  penta- 
hapto  to  a  tr t -hapto  coordinative  mode.' 

Ue  have  prepared  some  indene  bimetallic  complexes  by 
quenching  the  appropriate  ti'* -Cr  (CO)  3- indenyl  anion  with 
(RhClCOD)a  (COD  H  1 , S-cyc 1 ooct ad i ene > : 

I  R  =  H  R'  =  H 

II  R  =  H  R'  =  CH, 

III  R  =  CH,  H'  »  CH, 

IV  R  3  H  R‘  B  C.H, 

V  R  .  C«H,  R*  »  C.H, 

Structural  assignements  based  on  X-ray  and  NHR  spectra  of 
the  compounds  will  be  presented. 

The  activity  of  these  bimetallic  species  as  catalysts 
will  be  compared  with  that  of  the  parent  ( indenyl  )-Rh-COD 
complex . 

'  J . M . O ' Connor ,  C.P. Casey,  Chem.  Rev . .  87  (1987)  307. 
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NEW  SULFUR  MONOXIDE  AND  SULFUR  DIOXIDE 
COMPLEXES  OF  RHODIUM  AND  PLATINUM 


Ingo-Peter  Lorem  and  Arnun  Neher 

Universitat  Tubingen,  Institnt  fur  Anorganische  Chemie, 
Auf  der  Morgensteile  18,  D-7400  Tubingen,  Germany 


The  reaction  of  thiirane  S-oxide  with  the  dimeric  [Rh(CO)(/j-dppm)]2 
[dppm=bis(diphenylphosphino)methane]  results  in  the  new  SO-compiex 
[Rhj(^-SO)(CO;2(/i-dppm)jI  1  with  A-frame  type  structure  and  a  bridging  SO- 
group  as  3c2e-sy8tem.  The  analogous  reaction  with  SO2  yields  the  new  sulfur 
dioxide  complex  {Rh2(^S02)(C0)2(Ai-dppm)2]  2  of  the  same  type,  eq  1  and  2: 


These  A-frame  complexes  have  been  characterized  by  ^‘P{^H}  NMR, 
IR  and  mass-spectroscopy  (FAB).  The  AA'BB'XX'-  and  AA'A"A'"XX'- 
*‘P{'H}  NMR  spectra  of  1  and  2,  respectively,  were  resolved  by  2D-C0SY- 
NMR  experiments  and  simulation. 

Reaction  of  the  dimeric  platinum  complex  [PtCl(/i-dppm)]2  with  thi- 
irane  S-oxide  results  in  the  S02-A-frame  complex.  This  reaction  shows,  that  if 
'SO',  generated  from  thiirane  S-oxide,  can’t  be  stabilized  in  the  coordination 
sphere  of  a  metal  complex,  it  will  decompose  into  sulfur  and  sulfur  dioxide. 

A  monomer  sulfur  monoxide  complex  with  terminal  SO-group  has 
been  prepared  by  the  reaction  of  thiirane  S-oxidfe  with  [Rhdppm2)PFo  ,  eq  3. 

[Rhdppm2)PF6  -)-  C2H,SO  — >  [Rhdppm2(SO)lPF6  3  +  CjR,  (3) 

3  has  been  characterized  by  **P{'H}  NMR,  IR  and  mass-spectroscopy  (FAB), 
too. 
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IHTRAHOLECULAS  U-KAPTOTSOPIC  SHIFT  IH  SOUAKE-PLAHAK  COMPLEXES 
OF  HICXEL  (II)  WITH  PTRIDAZIHE. 

HarIa-Jos«  Bermejo,  and  Jordi  Vinaixa.  Departament  de  Qulmica 
InorgAnica,  Pacultat  de  Oulmica,  Universitat  de  Barcelona, 
oaoSS-Barcelona,  Spain. 

The  square-planar  complexes  [Hl(pd2)R(PR'3)2]*  (pdz*  pyridazine; 
(PR'3)2*  i,2-bis(diphenylphosphino)ethane,  R*  CgClj,  CgPs,  2,3- 
C6H3Cl2i  PR'3=  PEt3,  R<>  CgCls)  have  been  prepared  by  the 
reaction  of  [Hl(acetone)R{PR‘3)2]*  .prepared  "in  situ"  from 
[HiXR(PR'3)2)  Cl,  or  Br)  and  AcClO^,  with  the  amine. 

The  variable  temperature  HMR  studies  of  these  complexes  have 
shown  that  at  low  temperature  they  are  monomers  with  the  pdz 

ligand  bound  through  only  one  nitrogen  atom,  and  that  at  high 

temperature  they  are  fluxional  species  in  which  there  is  a  rapid 
exchange  of  the  site  of  nickel  coordination  between  the  two 
nitrogen  atoms  of  the  monodentate  pyridazine.  The  mechanism  for 
this  1,2-haptotropic  shift  is,  apparently,  intramolecular.  The 
energy  barrier  for  this  exchange  has  been  found  to  depend  on  the 
trans  effect  of  the  ligand  trans  to  the  amine.  In  the  presence 
of  free  pdz  another  exchange  process  between  free  and 
coordinated  ligand  has  been  observed  for  the  less  sterlcally 
crowded  complexes  (R:  **1^  Z,3-C^HyCl^),  the  process 

ocurring  at  temperatures  higher  than  those  of  the  1,2- 

haptotropic  shift. 
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NEV  HYDHOTO-BBIPgtO  COMPLEXES  OP  THE  NICKEL  GROUP  ELEMENTS 

Gregorio  L6pex,  Gabriel  Garcia,  Joa£  Ruiz,  Oregorio  Sfinchaz,  Joaquin  Garcia 
and  Juan  J.  Ponti 

Departaaentxi  da  Qulnica  Inorgfinlca,  Otoiveraidadde  Murcia,  Santo  Criato  1, 
30001-Hurcia,  Spain 


Hjfdroxo-caaq>leKaa  of  ttia  latar  tranaitioo  aatala  ara  of  intarest  because 

their  potential  reactivity  twnataaa  axtansive  utili-^  in  organic  and  organo- 

aetallic  synthesis.  Althou^  soae  bpdrozo-caaplezes  of  the  nickel  group  eleaents 

1-4 

have  been  described  in  the  literature,  we  have  found  that  binuclear  anionic 
ccaplexes  of  the  type  [(CgPg)^()»-0H)2N(CgPg)2J*"  (M  »  Ni,  Pd)  can  be  prepared 
by  reaction  of  cis-M(C^Fj),(PhCN)^  with  (NBu^)OH.  Addition  of  HX  to  the  dl-^ 
hydroKo-aetallate(II)  leads  to  the  fomation  of  the  coaplezes  [(CgFg)^(ji-OH)- 
(p.X)M(CgFg)2]^“  and  [(CgFg)2N(|»-X)2N(CgFg)  X  being  anionic  groups  such  as 

pyrazolate  exobldentate  ligands.  Prelisinary  results  indicate  that  platinua  aay 
exhibit  a  siailar  behaviour. 

The  new  coaqxNinds  have  been  characterized  by  aicroanalyses ,  conductivities 

1  19  _ 

and  IR,  H-  and  F-NNR  spectroacoplea. 

A  study  of  the  reactivity  of  the  di-p-hydroxo-conplexes  towards  organic  coa- 
pounda  containing  active  aethyl  or  aethylene  groups  (acetone,  nitroaethane, 
aalononltrile,  ...)  is  now  in  progress. 
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Comparative  reactivity  of  dimethylpalladium  complexes  with 
diphosphine,  phosphino>amine,  and  diamine  bidentate  ligands^ 


W.  de  Giaaf,  J.  Boersma.  and  G.  van  Koten 

University  of  Utrecht,  Laboratoiy  for  Organic  Oiemistry,  Dq>L  of  Metal-Mediated  Syndiesis, 
Padualaan  8, 3584  CH  Utrecht,  The  Netheriands 


Many  chiral  ligands  used  in  palladium-  and  nickel-catalyzed  asymmetric  coupling  leactioiis  contain 
both  a  phosphorus  and  a  nitrogen  donor  !m>m:^ 

R-M  -t-  R’-X  L2Pda2.L2N»Cl2_  R.R-  +  M-X 


Me 


In  these  reactions,  the  last  step  is  generally  accepted  to  be  reductive  elimination  of  R-R'  from  a 
diorganopalladium  species.  We  have  investigated  the  effects  of  variation  of  the  doncH'  ligands  on  the 
mechanism  of  this  reductive  elimination  in  complexes  of  the  type  R2PdL2-  ^  ^3ve 
prepared  and  studied  the  reactivity  of  dimethylpalladium  complexes  with  the  PJi  and  N,N 
bidentate  ligands  o-diphenylphosphino-N,N-dimetbylbenzy]amine  (1),^  o-diphenylphosphino-a- 
methyl-N.N-dimethylbenzylamine  (2),^  and  with  N,N,N',N’-tetramethylcthylcnediaminc 
(TMEDA): 


Me 


NMe*  r''^5 

pphj 


NMa, 
PPhj 


(1) 


(2) 


(3) 
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'<ra(CgFg)ar*.  A  ocMVScorr  fsexuscr  for  studkimg  the  MucifiamiLic  aco 
KCCACK  TO  COORDIHATEl)  DOMES.  X-HMT  StBUCTURE  OF 

A.C.  Alb€ni2  and  P.  Eaplnet,  Qulmica  Inorganlca,  Facultad  de  Clencias, 
Ohiversldad  de  Valladolid,  47005  Valladolid,  Spain. 

C.  Fbcea-Foces  and  ■  F-H.  Cano,  Departamento  de  Rayos  X,  InstitutX) 
Rocasolano,  C.S.I.C.,  Serrano  119,  28006  Madidd,  ^>ain. 


Exn  nucleophilic  attack  to  dienes  coordinated  to  Pd  has  been  widely- 
studied,  but  endo  attack  from  nucleophiles  attached  to  Pd  has  been  less 
accessible  to  stucfy  and  mostly  limited  to:  a)  addition  of  diolefins  to 

iPdHL-l^,  where  the  nuclec^shlle  H~  is  indottotedly  attached  to  Pd  but 

^  3 

cannot  be  recognized  after  the  formation  of  the  -allyl  conplex;  and 

b)  one-pot  reactions  of  Li^dCl^  +  diene  +  RHgX  where  an  intermediate 

"PdRX"  is  likely  to  be  formed  but  no  direct  evidence  of  its 

participation  is  available. 

CXir  work  is  concerned  with  the  reactions  of  |Pd(CgFj)Br(S)2l 
(Sasolvent)  with  acyclic,  cyclic,  conjugated  or  non-conjugated  diolefins 
to  gi-ve,  generally,  allylic  complexes  of  palladium.  The  advantages  of 
using  this  "Pd(CgFg)Br"  synthcn  are  that:  a)  there  is  no  doubt  that  the 
nucleophile,  C^Fg,  is  Initially  attached  to  the  Pd  atom;  b)  the  CgFg 
.group  gives  excellent  information  from  IR  and  ^^F  Mffi  spectroscopies; 
and  c)  the  position  of  the  attack  can  be  determined  fron  examination  of 
the  products. 

The  results  of  the  reactions  with  severed  diolefins  as 
interpreted  fxxxn  Hi  and  ^^F  tWR  spectroscopies  and  from  the  X-ray 
structure  of  jPd^C  -Br)2(l-3- i|^-4-(CgFg)cyclchexenyl)2l  will  be 
presented. 
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COORDINATION  OF  KETO-STABILIZED  YLIOES  ON  P<1{II)  AND  Pt(n)  SUBSTRATES 
Giacomo  Facchin,  Roberta  Bertani,  Livio  Zanotto 


Centro  d1  Chimica  Metal lorganlca,  C.N.R.  ,  Istituto  di  Chimica  Industriale 
Facolta'  di  Ingegneria,  Universita*  d1  Padova,  3S100  Padova,  Italy 

Ylides  are  electron  donor  ligands  and  react  with  metallic  substrates  [1]  giving 
metai-carbon  (J-bonds  having  surprising  thermal  and  chemical  stability.  However 
electronic  and  steric  factors  of  the  organometal 1 ic  framework  and  of  the  organic 
ylide  can  affect  stability  of  the  M-C(ylide)  bond  and  the  coordination  mode  of 
the  ylide  to  the  metal  centre.  We  recently  prepared  Pd(II)  and  Pt(II)  complexes 
with  keto-stabi  1  ized  ylides  starting  from  dimers  X  ®nd  tetramer  respectively .[2 1 

[pdCl(,=-!-XC3H,)]^  I  , 

[ptCKrf-CjHgj]^  II  .  CHCI^  ^ 


M=Pd;  X=H,Me;  R=M6,Ph; 
M=Pt;  X=H:  R=Me,Ph,0Me 


Ph3p+ 

A 


Compounds  A  show  a  labile  M-C(yl ide)  0-bond.  The  Pd(II)  derivatives  spontaneously 
dissociate  in  CH^Cl^  or  CHCl^  giving  rise  to  an  equilibrium  with  starting 

reagents.  Substitution  in  complexes  A  of  the  Cl  with  a  neutral  ^t-accepting  ligands 
(CNR)  lightly  stabilizes  the  o-bond. 

Keto-stabi 1 ized  ylides  can  delocalize  the  negative  charge  of  the  carbonyl 
oxygen;  so,  in  some  cases,  their  coordination  to  the  metal  centre  through 
the  oxygen  atom  is  possible.  Complexes  with  Pt-O(ylide)  bond  have  been  obtained 
by  the  following  reaction  ; 

■,  /  T  I 

Pt-- 


.P...  Cl 
^Pt'" 
'P'^  ^C1 


a)  +  AgBF^,  -  AgCl 


+  PhjPCCXlCOR 


c 


.Cl 


X  ^PPh- 


BF, 


(2 


B 


P  P  =Ph,PCH,CHPPh,;  X=H,  8r;  R=CH,,C,H,, 

i.  C  <.  C  J  0  5 

P  P  X=CH^;  R=CgHg 


The  nature  of  R  moiety  on  the  carbonyl  group  of  ylides  plays  an  important 
role  in  the  coordination  mode  in  the  reaction  (2). 

References 

1  W.C.Kaska,  Coord. Chem.Rev.  1983.  1^,  48. 

2  G.Facchin,  R. Bertani,  M.Cal 1 igaris,  G.Nardin  and  M.Mari,  J.Chem.Soc. .Dalton. 
Trans. 1987.  1181. 
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ALKYL  ISOMERIZATION  STUDIES  WITH  NEW 
ALKYLPLATINUM  (H)  COMPLEXES 


Daniel  L.  Reger  and  Janet  C.  Baxter,  Department  of  Chemistry,  University  of  South 
Oaroltna,  Oouunbia,  S.  C.  29208,  USA 


Many  important  processes  that  are  catalyzed  by  metal  complexes  involve  the 
formation  of  nydridometal  intermediates  that  react  with  alkenes  to  form  alkylmetal 
complexes.  As  shown  in  Scheme  I  for  propene,  with  most  alkenes  a  number  of 
alkylmetal  isomers  that  are  frequently  in  equilibrium  form  in  this  step.  There  has 
only  been  limited  study  of  the  factors  that  determine  the  position  of  this  equilibrium. 


Scheme  I  L 


A  series  of  new  alkvl  complexes  of  platinum  (ID  has  been  prepared  to  study  these 
factors  in  detail.  Stable  alkylmetal  complexes  of  the  type  (ligand)Pt(PR3)(alkyl) 
(ligand  =  bischelate,  monoanionic  ligand)  underm  alkylisomerization  reactions  (e.g. 
semutyl  ^  n-butyl)  at  elevated  temperatures.  Itesults  on  the  relative  stability  of 
various  alkylmetal  isomers  will  be  reported  as  well  as  mechanistic  information  on 
these  isomerization  reactions. 


E79 


SYNTHSSKS  AMO  STRaCTORZS  OF  Z-OXPRSMrLPBOSRBZVOMMrBTUMZOI-S- 
DZPHZMTI.9B0SPBZM01(BCETX.ZMXPXRXDZMB  COMPLBXBS  or  PALLRDZint(ZZ)<RHO 
PLAXZHXm(ZZ)  :  CRXSTAI.  SSROCTURBS  OP  |PtCl(2- (CBPPh2) -6- (CB2PPA2) 
PXRZOZMZ  }|  AMD  |Pd(COOCa3}  {2- (CBPPh2) -6- (CBgPPhj)  PTRZOZMB}  I  . 


Adriano  Saceo. Giuaeope ■ Vasapollo. Coalmo  F.  Mobile, Angela 
Piergiovanni 

Dipartimento  di  Chimica, Centro  M.I.S.O.  del  C.M.R. , University  di 
Bari, via  Amendola  173, Bari  (Italy) 

Maria  A.  Pellinghelli,  Maurizio  Lanfranchi 

Istituto  di  Chimica  Generale  ed  Inorganica, University  di  Parma 
Centro  di  studio  per  la  Strutturistica  Diffrattometrica  del  C.N.R., 
Viale  delle  Scienze, Parma (Italy) 


Summary 


The  reactivity  of  the  palladium(II)  and  platintjm(Il) 
complexes  of  formula  M(pnp)Cl2  IM—  Pd,Pt;  pnp-2, 6-bis (diphenyl- 
phosphinomethyl) pyridine  I  and  Pt(dppf)Cl2  |dppf“l, 1' -bis (diphenyl 
phosphinomethyl) ferrocene  I  in  methanol  solution  with  sodium 
methoxide  under  carbon  monoxide  atmosphere  at  room  temperature  and 
atmospheric  pressure  has  been  investigated. 

In  contrast  with  the  behavior  of  the  Pt(dppf)Cl2 
complex, which  gives  the  corresponding  bis-methoxycarbonyl  compound, 
the  terdentate  ligand  pnp  of  the  M(pnp)Cl2  complexes  undergoes  a 
nucleophilic  attack  by  the  methoxide  ion,  loosing  a  proton  and 
yielding  complexes  of  formula  MXIC5H3N (CHPPh^)  (CH2PPh2)  I  |M«  Pt, 
X-Cl,  COOCKj/M"*  Pd,  X-COOCHj  I ,  which  have  been  characterized  by 
chemical  and  spectroscopic  means. The  crystal  structures  of  PtCl{2- 
(CHPPhj) -6- (CH2PPh2)pyridine}  (1)  and  Pd(C00CH3)  (2- (CHPPhj) -6- 
<CH2PPh2) pyridine }  (2)  have  been  determined  by  X-ray  methods.  Both 
structures  were  solved  from  dif f rattometric  data  by  Patterson  and 
Fourier  techniques  and  refined  by  full-matrix  least-squares  to 
R-0.0418  (3338  observed  reflections)  for  1  and  to  R-  0.0663  (3088 
observed  reflections  )  for  2.  In  both  complexes  the  terdentate 
anionic  ligand  chelates  the  metal  forming  two  f ive-membered  rings, 
and  the  range  for  P-C  and  C-C  bond  lengths  in  one  of  the  chelate 
rings  is  in  agreement  with  a  sp^  hybridization  of  the  formally 
anionic  methylenidic  carbon  and  with  a  large  delocalization  in  the 
ring. 
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A  Possible  Example  of  an  Incramolecular  Oxidative  Addition  -  Reductive 
Elimination  Process. 

L.  Maresca,^  G.  Natile,®  B.  Pe  11  i ,  *>  and  P.  Traldi.*> 

‘Dipart imento  Farmaco-Ch imico ,  via  G.Amendola  173,  70126  Bari 
^Istituto  di  Polarografia  ed  Elec t roch imica  Preparativa,  CNR,  Corso 
Scaci  Unit!  4,  33100  Padova 

The  Pt^'^  complex  [  P't  (  CH2CH2-NHC-O  )C1  (  NCO  )  (  tmen  )  ]  ,  2  ( tmen  “ 

N , N , N ' , N ' - t ec r ame thy lechy lenediamine ) ,  is  generated  by  reaction  of  Che 
cationic  complex  [  Pc  (  n^-C2il4  )C1  (  tmen)  ]'*'  with  cyanace  ion  which  gives 
nucleophilic  attack  to  Che  coordinated  olefin  and  oxidative  addition 
CO  the  central  metal  (the  complete  reaction  requires  also  Che  uptake 
of  a  proton  and  of  an  extra  cyanace  ion).  ’ 

Compound  1  exhibits  a  thermal  lability  and  its  rearrangement  can 
be  accounted  for  by  Che  following  scheme: 


Different  combinations  of  4,  S,  and  6  lead  to  the  formation  of  7, 
2*  and  2  in  which  one,  two  or  three  hydrogens  of  the  1  ,  3 , 5- 1 r ia r ine- 
2,4,6-one  eCerocycle,  Co-NH-CO-NH-CO-SH,  have  been  substituted  by  R  • 
-CH2-CH2-Pt(  tmen  )C1. 

The  relative  yields  of  the  complexed  species  (including 
[Pt ( tmen )( NCO ) C 1  ]  not  reported  in  the  scheme)  depends  strongly  upon  the 
experimental  conditions. 

M.S.  experiments  have  evidentiated  the  occurrence  of  a  preferred 
pathway  in  the  decomposition  of  [ Pt ( CH2CH2-NHC»0 ) C 1 ( NCO ) ( tnen ) ] 
under  E.I.,  that  is  elimination  of  a  N-e t hy 1 i s oc y ana c e  fragment  either 
as  such  or  incorporating  a  second  fragment  which  can  be  either  the 
coordinated  cyanace  ion  or  the  tmen  ligand. 

Both  thermal  and  M.S.  experiments  indicate  chat  compound  4  is  the 
most  likely  primary  rearrangement  product  and  therefore  Che  process 
could  be  described  as  an  intramolecular  oxidative  addition  -  reductive 
elimination  reaction. 

Work  supported  by  the  Ministero  Fubb 1  i c a  -  I s c r u z  i one ,  Roma 
*L.  Maresca  and  G.  Natile,  J_^  Chem ■  Soc .  Ch cm .  Common .  .  40  (1983).  L. 
Maresca,  G.  Natile,  A.  M.  Manot t i-Lan f red i ,  and  A.  Tiripicchio,  J . 
Am .  Chem.  Soc . ,  1 04 ,  1661  (1982).  G.  Gervasio,  S.  A.  Mason,  L. 

Maresca,  and  G;  Natile,  Inorg .  Chem. .  2  5 ,  2207  (  1986). 
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CHj  r?«SERTION  INTO  PLATINIM-HALOGEN  BONDS 

Paola  Bergamini,  Silvana  Sostero,  Orazio  Traverse,  Oipartlmento  di  Chlmica, 
UnlversitA  di  Ferrara,  Italia. 

Paul  G.  Pringle,  School  of  Chemistry,  University  of  Bristol,  Bristol,  O.K. 

Nathaniel  W.  Alcock,  Department  of  Chemistry,  University  of  Warwick, 

Coventry,  U.K. 

The  insertion  of  CH^  into  metal-halogen  bonds  is  potentially  a  convenient 
route  to  M-CH  X  species  which  are  precursors  to  terminal-  or  bridging-  CH^ 

,  1.2^ 

complexes. 

There  has  been  only  one  previous  report  of  CH_  insertion  into  a  transition 

3  ^  4 

metal-halogen  bond  but  this  reaction  is  well  known  in  main  group  chemistry. 

We  report  here  the  conversion,  in  high  yield,  of  the  dlhaloplatinum(II) 

complexes  (1)  to  the  halomethylcomplexes  (2): 


CHj  Nj 

- 


Phj 


,CHjX 


H,C' 


PI' 


'P" 

Ph2 


(1)  X  =  Cl.  Br.  I 


(2)  X  »  Cl,  Br.  I 


Complexes  (2)  have  been  fully  characterized  spectroscopically  and  the  X-  ray 
crystal  structure  of  (2,  XsCl)  has  been  determined. 

The  scope  of  this  reaction  and  some  of  the  chemistry  of  the  reactive  complexes 
(2)  will  be  discussed. 

This  project  has  been  supported  by  a  NATO  travel  grant. 

1.  Z.y.  Yang  and  G.B.  Young,  J.  Chem.  Soc.  Dalton  Trans. .  1984,  2019. 

2.  G.J.  Arsenault,  M,  Crespo  and  H.J.  Puddephatt,  Organometallics,  1987,  6.  2255. 

3.  F.D.  Mango  and  I.  Dvoretzky,  J.  Amer.  Chem.  Soc.,  1966,  M,  1965. 

4.  D.  Seyferth,  Chem.  Rev. ,  1955,  55,  1155. 
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Synthesis  and  Properties  of  Dinuciear  Compiexes  of  Platinum(i) 
and  Platinum(li)  Containing  Bridging  Ortho-metaiiated 
Triphenyiphosphine  Ligands 

Johannag  Maaaalhauaar.  Martin  A.  Bannatt.  Surath  K.  Bhargava.  Evert  J.  Ditzel,  Glen  B. 
Robertson,  Anthony  C.  VWISa,  tXavid  E.  Beny 

Australian  National  UnlversKy,  Research  School  ot  Chemistiy,  G.P.O.  Box  4,  CANBERRA, 
ACT  2601 

The  comproportlonallon  of  the  bis(chelats)ooniplex  [(o^H4}PPh2)]2Pt  (1}  and  (PPh3}3R 
In  hot  toluene  gives  the  dnudaar  Pt(l)^niplsx  CO  containing  a  Pt-Pt  bond,  two  tamtinai  and 
two  bridging  ortho-matallated  PPh3  Bgands.^)  On  heating  (1)  in  the  absence  of  (PPh3]3R  the 
R(ll)  dimer  (3)  with  two  chelating  and  two  ortho-matallatad  triphenyiphosphine  ligands  is 


m 


In  (1)  the  terminal  PPh3  ligand  can  easily  substituted  by  ^BuNC  affording  (iBuNC)2 
(p-o-C6H4PPh2)2Pt 

The  R-R  borxl  of  (2)  is  cleaved  by  various  acids  HX  (X  «  BF4,  CF3COO,  CF3SO3,  tolS03) 
forming  a  Pt-H-Pt  bridge  (^.  Bases  as  K2CO3  or  NH3  replace  the  proton  of  the  R-hydride 
complex  (fl)  leading  to  the  original  complex  (2).  With  BuU.  however,  an  isomer  of  (2)  is 
formed,  which  is  tentativeiy  assigned  structure  (S- 


f )  MA.  Bennett,  O.E.  Beny,  S.K.  Bhargave.  E.J.  Ditzel,  G.B.  Robertson.  AC.  Willis:  J.  Cham.  Soc. 
Chem.  Commua  1967. 1613 
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NEUTRAL  PERHALOPHENYL  BINUCLEAR  PLATINUM-SILVER  COMPLEXES 


Rafael  Us6n,  Juan  Forniea,  Milagros  Tomas  and  Irene  Ara 
Departamento  de  Quimica  InorgSnica.  Institute  de  Ciencia  de 
Materiales  de  Aragdn.  Universidad  de  Zaragoza-C.S.I.C. 

50009  Zaragoza.  SPAIN 


We  have  recently  prepared  polynuclear  perhalophenyl  complexes 
containing  Pt  -»  Ag  bonds,  by  reacting  anionic  perhalophenyl 
platinate ( II )  derivatives  with  ClO^Ag  or  O^ClOAgL  (1).  The 
structure  of  the  obtained  complexes  is  strongly  dependent  on  the 
nature  of  the  platinum  precursors  and  in  most  of  these  complexes 
the  perhalophenyl  groups  are  oriented  in  such  a  way  that  one  of 
the  o-F  or  o-Cl  atoms  of  the  perhalophenyl  groups  makes  a  short 
contact  with  the  silver  atom. 

(NBu^ ) lPt(CgF5)2L|  (L=  N,P,S  donor)  react  with  O^ClOAgL'  (L'= 
PPh^,  PEt^ )  yielding  the  binuclear  |L(CgPg)2Pt  -*>AgL' | 

derivatives  (2)  and  in  order  to  evaluate  the  influence  of  the 
ligands  bonded  tc  the  platinum  centre  we  have  prepared  the 
following  complexes:  (NBu^ ) I cis-Pt (CgFg ) 2 (CgClj )L  1  , 

(NBu^ ) Icis-PtCCgFj) (CgCl5)2L| ,  <NBu^ ) | trans-PtX2 (CgF^ )L | , 

(NBu^ ) I trans-PtX2 (CgCl j )L I  (X=  Cl,  Br)  and  have  studied  their 
reactions  with  O^ClOAgPPh^.  In  all  cases  binuclear  platinum 
silver  derivatives  of  general  formula  1 L  (CgFj  (CgCl^ )yPtAgPPh2  | 
(x=  1,  y-  2;  x=  2,  y=  1)  or  |L  (CgX’ ^  )X2PtAgPPh3 1  (X=  Cl,  Br, 

X'=  Cl,  F)  have  been  obtained.  Crystallographic  studies  reveal 
that  o-Cl...Ag  contacts  are  stronger  than  the  o-F...Ag  ones  since 
the  higher  electronegativity  of  the  fluorine  makes  it  more 
reluctant  to  donate  electron  density  to  the  silver  centres. 


1. -  R.  Usdn,  J.  ForniSs,  M.  Tomas,  J.M.  Casas,  F.A.  Cotton  and 
L.R.  Falvello,  Inorg.  Chem.,  1987,^,3482,  and  references  therein 

2. -  F.A.  Cotton,  L.R.  Falvello,  R.  Uson,  J.  Fornies,  M.  Tomas, 
J.M.  Casas  and  I.  Ara,  Inorg.  Chem.,  1987 , 26 , 1366 . 


FSEPARmCN  AND  SIRUOURAL  CBARACEESIZAnON  OF  EISd.S-OiCLOOCrADIBIE)- 
OOPFERd)  FERCBLQSAIE  AM)  THE  NAIURE  OF  Qi-OLSIN  BOIDIM;. 

tfegam  Manalcafai  and  .Sufwu  KLtagswa 

Department  of  Obemistry.  Faculty  of  Science  and  ledmology.  KinkL  University 
Kowakae,  Higashi-Osaka  577.  Jq>an 


The  binary  coiperd)  coi^lex  with  a  olefin.  [Qi(ood)i]C104  (cod  =  1.5- 
cyclooctadiene).  was  synthesized  by  the  reduction  of  cxipperl  I )  perdilorate 
with  copper  wire  in  the  piesenoe  of  cod.  The  structure  has  been  detendned 
by  a  single-crystal  X-ray  structure  analysis  and  the  nature  of  Cu-olefin 
bonding  has  be^  discussed  on  the  basis  the  distance.  ‘H  NHR  cbeadcal 
shifts  and  i;(C’*>C).  Three  iiqportant  results  eaerge  from  this  study. 
Firstly,  the  obtained  molecular  structure  is  the  first  binary  Cu(l)  cooplex 
with  olefin  of  which  geometry  is  characteristic  of  a  four-coordinate 
tetrdiedron  regardixig  four  ol^in  brad  moieties  of  two  cod  molecules  (Figure 
1).  Secondly,  the  Qi-olefinic  carbon  distances  {  Qi-C  =  2. 273  A(av. )  }  are 
significantly  longer  than  those(l.  93  -  2.07  A)  for  the  mixed-ligand  Cu(I) 
olefin  complexes  reported.  ‘  suggesting  that  the  metal-olefin  bonding  mode  in 
four-coordinate  copper(I}  complexes  is  almost  purely  dominated  by  ff 
donation.  On  the  other  hand  .  some  mixed-ligand  Cu(l)  complexes  with  both 
olefins  and  nitrogenous  ligands  show  a  slight  increase  in  the  contribution 
of  X  back  donaticm  in  the  bonding  mode,  because  the  shortening  of  the  Gu- 
olefin  bond  due  to  replacement  of  one  olefin  with  a  nitrogenous  ligand 
implies  the  strengthening  of  X  back  bonding.  This  is  also  supported  from 
the  fact  that  the  ‘H  MUR  spectrum  of  olefinic  protons  of  the  cod  molecule 
appeared  lower  field 


coigtared  with  that  for 
free*  cod.  *  Thirdly,  the 
coordination  of  the  cod 
molecules  to  the  Cu(I} 
ion  exerts  virtually  no 
effect  on  the  C™C  bond 
distances  of  the  coordi¬ 
nated  cod  molecules: 
1.332  A(«v.)  vs  1.341  A 
(av. )  for  free  cod  mole¬ 
cule.  This  phenomenon 
is  also  reflected  on  the 
little  decreasing  of  the 
C^C  stretching  frequen¬ 
cies.  69  cm' ' . 


C(5) 


C(5-) 


Figure  1.  Structure  of  [Qu(ood)i]* 


1)  U.  Ikinakata  et  al. .  J.  Organomet.  Cien..  1987,  322.  121. 

2)  H.  tkinakata  et  al. .  Inorg.  Giem. .  1985.  25.  2622. 
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Stereoselective  Oxidative  Additioo  Reactions  of  Halogens  and  Copper(II) 
Halides  to  Square  Planar  Organoplatinua(II)  Coaplexes. 

Johonnus  A.  M.  van  Peek  and  Kecs  Vrieze,  Anorganisch  Chemisch  Laboratorium, 
Universiteit  van  Amsterdam,  Nleuwe  Achtergracht  166,  1018  WV  Amsterdam,  The 
Netherlands 

Gerard  van  Koten,  Vakgroep  Organische  Chemie,  Universiteit  van  Utrecht, 
Padualaan  8,  3508  TB  Utrecht,  The  Netherlands 


Oxidative  addition  reactions  of  electrophiles  to  organometalllc  complexes 
play  an  Important  role  In  both  organometalllc  synthesis  and  In  many 
homogeneous  catalyzed  processes.  We  studied  the  reactions  of  halogens  and 
copper(II)  halides  with  the  organoplatlnum(II)  complexes  1,  2  and  3  (see 


Reactions  with  CuX2  (X  ■  Cl,  Br)  yielded  for  2  and  3  cis-X2Pt.(IV)  products 
(for  la  mer-Xj  arrangement)  , whereas  the  reactions  of  2  and  3  with  the 
halogens  Br2  and  I2  yielded  trans-X2Pt(lV)  oxidative  addition  products.  For 
steric  reasons  Implied  by  the  rigid  terdentate  ligand  system,  lb  reacted 
with  X2  to  afford  cis-X2Pt(IV)  complexes.  Most  strikingly,  la  (with  Y  -  I) 
reacted  with  I2  to  yield  the  first  example  of  a  complex  with  an  I2  molecule 
bonded  to  the  Pt(II)  centre,^  a  situation  that  can  be  seen  as  an  early 
stage  in  the  oxidative  addition  reactions  of  halogens  to  Pt(II).  The  above 
described  results  (Isolation  of  the  l2-intermediate  and  the  stereochemistry 
of  the  Pt(IV)  products),  obtained  by  suitable  choise  of  the  chelate  ligands, 
indicate  that  the  oxidative  addition  reactions  of  halogens  to  square  planar 
organoplatinum(II)  complexes  most  probably  proceed  via  the  S^2  type 
mechanism. 

1.  van  Beek,  J.  A.  M.  ;  van  Koten,  G.;  Smeets,  W.  J.  J.  ;  Spek,  A.  L.  ;  J. 
Am,  Chem.  Soc.  1986,  108.  5010. 
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PREPARATION  AND  STRUCTURES  OF  COMPLEXES  BETWEEN  O.P- 
UNS  ATURATED  CARBONYL  COMPOUNDS  AND  COPFERO)  CHLCHUDE 

Mikael  Hfllcansson  and  Susan  Jaener.  Detaitmeni  of  Inorganic  Chemi»trv.  Chalmers 
University  of  Technology.  S-412  96  GSteborg,  Sweden 

Martin  Nilsson,  Department  of  Organic  Chemistry,  Chalmers  University  of  Technology. 
S-412  96  Gfiteborg,  Sweden 

ic-Cooqjlexes  between  a,^-unsaturated  carbonyl  conqioiinds  and  copperfl)  are  of 
interest  in  relation  to  the  tendency  of  oopper(I)  to  promote  coDjugate  addition  reactions.  We 
have  pieviously  tepotteC  the  prqtaration  and  structural  characterisation  of  complexes 
between  coppetfl)  chloride  and  aoylaldehyde  [1],  medryl  vinyl  ketone  [2]  and  ethyl  vinyl 
ketone  [3].  In  the  first  coospound,  the  aoylaldehyde  ligand  has  the  s~trans  confonnation, 
and  acts  as  a  bridge,  via  OC  and  the  carbonyl  oxygen  atom,  between  adjacent  Cu(I).  In 
the  second,  there  ate  two  types  of  buterume  ligaiul:  one  bridging,  with  the  s-trans 
conformation  and  one  teiminaL  s-cis,  bonded  to  Ch(I)  solely  via  OC  The  pentenone 
ligand  in  the  third  confound  is  an  s-cis  bridge  with  a  long  OCu  bond.  In  the  complex 
between  methyl  acrylate  and  coppetfl)  chloride,  the  ligand  assumes  the  s-trais 
conformatioD,  rather  than  the  preferred  [4]  s-cis  confonnation  of  the  uncomplexed 
molecule,  bridging  (CuQh  dimers  to  form  layers: 


[1]  S.  Andenson,  M.  HAkansson,  S.  Jagner,  M.  Nilsson,  C.  UUenius,  F.  Urso,  Acta 
Ohem.  Scand.  A  ^  (1986)  58. 

[2]  S.  Andenson,  M.  HAkansson,  S.  Jagner,  M.  Nilsson,  F.  Urso,  Acta  Chem. 
Scand.  A  ^(1986)  194. 

[3]  M.  HAkansson,  S.  Jagner,  M.  Nilsson,  J.  Organomet  Chem.  226  (1987)  279. 

[4]  R.J.  Abraham,  S.L.R.  Ellison.  P.  Schonholzer,  W.A.  Thomas,  Tetrahedron  iZ 
(1986)  2101. 
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ORCANOCUPRATE  ADDITION  TO  o  .^-UNSATURATED  COMPOUNDS: 

NMR  INVESTIGATIONS 

Beritte  Christenson.  Thomas  Oisson  and  Christina  Ullanius, 

Department  of  Organic  Chemistry^  Chalmers  University  of  Technology. 
S-412  96  Cdteborg.  Sweden. 


The  addition  of  lithium  dimethylcuprate  and  lithium  diphenylcuprate  to 

methyl  2-(1-niethoxyethyl)cinnamate  has  been  investigated  by  NMR  spectroscopy. 

The  experiments  were  run  at  various  temperatures,  *90  -  -«'20'*C,  in  order  to 

study  the  formation  and' dynamics  of  an  copper-alkene  ir -complex.  The 

1  ] 

substrate  was  labeled  with  C  in  the  a-carbon  position  to  facilitate  the 
assignments. 


The  signals  at  SO  -  54  ppm  (-90*’C)  have  been  assigned  to  the  a-carbon  of 
isomeric  copper-alkene  it  -complexes.  As  the  temperature  was  increased  these 
signals  disappear  with  the  simultaneous  increase  of  signals  assigned  to  the 
product  enolate. 

C.  Hallnemo.  T.  Oisson  and  C.  Ullenius,  J.  Organometal.  Chem.  282.  133  (1985). 
C.  Ullenius  and  8.  Christenson.  Pure  6  AppI.  Chem.  60.  57  (1988). 
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SYNTHESIS  AND  STRUCTURAL  STUDIES  ON 
COPPER  (1)  COMPOUNDS 


A.E.  MaurO'  C.C.  Porta  and  M.R.  Roveri  -  Institute  de  Quimica  de  Ara 
raquara  -  UNESP  -  C.P.  174  -  14.800  -  Araraquara,  S.P.,  Brazil 

R.H.A.  Santos  and  M.T.P.  Gambardela  -  Institute  de  Fisica  e  Quimica 
de  Sao  Carlos  -  USP. 

We  have  been  developing  a  prograjane  on  metal  carbonyl  chemistry  (1, 
2)  for  some  years  and  now  we  wish  to  report  our  findings  concerning 
to  the  study  of  bimetallics  that  have  Cu-Fe  bonds.  These  complexes 
of  general  formula  [LCu2Fe(C0)^ ]  (L  -  ethylenediamine,  N,N’-dimethy^ 
ethylenediamine ;N,N-diethylethylenediamine ;  N,N,N' ,N'-tetramethyl- 
ethylenediamine;  diethylenetriamine)  were  synthesized  in  water  by 
reacting  iFeCCODjl  and  CuCl  in  the  presence  of  the  nitrogen  ligands. 
They  are  yellow  solids  and  their  infrared  spectra  in  the  vCO  region 
suggest  that  the  symmetry  around  the  iron  is  octahedral  with  the  Cu 
atoms  at  cis-positions.  As  some  CO  modes  are  observed  in  the  range 
1800-1700  cm'^  it  is  possible  that  these  compounds  have  CO  bridging 
groups . 

We  are  also  interested  in  copper  (I) -triphenylphosphine  coii5)lexes  C3) 
and  recently  we  run  the  reaction  of  the  dimer  ICuSCNCPPh2)2 3  with 
e-phenanthroline.  The  structure  of  the  product  ICuSCN(phen) (PPhj) ] , 
was  determined  by  X-ray  diffraction  and  consits  of  a  monomer  with  the 
copper  atom  tetrahedrally  coordinated.  Some  important  distances  and 
bond  angles  are: 


Cu-P  -  2,2091(4)8 

N2-CU-N3 

-  103,5(6) 

CU-N2  -  2,02(2)8 

N2-Cu-N^ 

-  111.3(5) 

CU-N3  -2,31(1)8 

N3-CU-P 

-  120,6(4) 

N2  (nitrogen  of  SCN) 

Nj  and  N^  (nitrogen  of  phen) 


1.  A.E.  Mauro,  0.  Sala,  Y.  Hase;  J.  Molec.  Struct.  £8,  199  (1978). 

2.  A.E.  Mauro,  R.H.A.  Santos,  M.T.P.  Gambardella,  R.H.P.  Francisco; 
Polyhedron  6,  1273  (1987). 

3.  J.  Zukerman  - Schpector.  E.E.  Castelano,  A.E.  Mauro,  M.R.  Roveri, 
Acta  Cryst.  4_2,  302  (1986). 
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PHEPAHATION  AND  CHARACTERISATION  OP  SOME  Cu(II),  Ni(II) 
AND  Co(II)  SCRIPF  BASE  CHELATES  OP  QUINOLINE  TYPE 

N.  Roprivanact  J.  Jovanovi6-Kolar«  S.  Papl6  and  V.  Kramer 

Paculty  of  Technology,  University  of  Zagreb,  41000  Zagreb, 
Savska  c.  16,  Yugoslavia 

Institute  "Jozef  Stefan",  61000  Ljubljana,  Yugoslavia 


In  continuation  of  the  other  studies  on  the  prepara¬ 
tion  and  investigation  of  soma  Schiff's  bases  as  the  ligands  in 
the  metal  chelates,  the  following  azomethine  compounds  of 
quinolyne  type  were  synthetized: 

1 , 6-di-(2-quinolyl )-2, 5-diazo-l , 3-hexadiene  and 
4-(2-quinolylmethylene-amino-l-phenyl-2,3-dimethyl-5-pyrozolone. 

The  stiructure  of  these  azomethine  compounds  were  con¬ 
firmed  by  means  of  elemental  analyses,  UV/VIS,  IR  and  MS  naly- 
tioal  methods.  Their  CuClI)  and  Ri(II)  metal  complexes  were 
prepared  in  general  with  Cu(II)-chloride,  Ni(II)-acetate,  preci- 
pited  and  isolated  as  perchlorates.  The  nature  of  bonding  by 
forming  complex  molecules  was  determined  via  UV/VIS,  IR  as  well 
as  by  mass  spectra. 


■EV  TLIDB-CCMIPLKXES  OP  At 


AU.  Pd.  AMD  Ft. 


Jose  Vicente,  Merla-feresa  Ctalcote,  Isabel  Satura-LHiimiii  and 
Juan  Pernandez-Baeza.  DepartaBento  de  Ouiniea  Inortanlca, 
Universldad  de  Murcia,  30. 071  Murcia,  Spain. 

Peter  Q.  Jones.  Instltut  far  AnortanlscMe  Cbemle  der 
UnlTersltAt,  Taosannstrasse  4.  3400  Oottlnten.  W.  Gennanr. 


nie  Fbosptoonluin  salt  [ni2P(CH2O0OEt)2lCl  reacts  viUi 
At2C03  (1:1)  to  five  Uie  dlnuclear  complez 
[AtsiM'l iCH(COOEt) )2PPM2l la)  (1)  etolcb  crpstal  structure  has 
been  determined.  (1)  reacts  vltb  [AuClttbt))  (tbt 
tetrahydrotblopliene)  (1:2)  to  fire  tbe  analogous  Au(l) 
cooa>lez  tbat  can  be  oxidized  vltb  ClalPb  or  I2  to  tbe 
corresponding  Au(II)  derlvatlxes  even  If  an  excess  of  tbe 
oxidizing  agent  is  used. 

VOien  (Pli2P(CH2C00Et)2lC104  IS  reacted  vitli  [Au(acac)L] 
[L  :  PFb3.  P(3-CH30-CqH4)31  trlnuclear  cationic  complexes 
are  obtained  as  a  result  of  tbe  substitution  of  three 
hydrogen  atoms  of  the  phosphonium  salt  by  three  ■auL” 
moieties. 


On  the  other  hand.  PtCi2  reacts  with  Ph3p(3iCOOCH3  to 
give  a  dlnuclear  complex  (2)  where  the  ylide  Is 
orthometal 1 ated. 


When  (2)  is  reacted  with  1,  10-phcnantbrollne  in  the 
presence  of  HaClO^,  a  cationic  complex  Is  obtained.  Both 
species  can  be  oxidized  with  CI2/CCI4  to  the  corresponding 
neutral  or  cationic  Pt(lV)  complexes. 


If  [PtCl2(HCC4P5)2)  Is  reacted  with  different  ylldes  of 
general  formula  Ph3PCHC0R,  complexes  of  the  types 
[PtCl2(R:CI(ni(PPh3)CO)t|  (CePs)  )2)  (U  r  OMe,  OEt)  or 
[PtCl2()IHiC>C(PPh3)COR)  (CeP5))2)  (R  r  Me.  Ph)  are  obtained. 
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SILVER  FBRROCENE-LIGAHD  CONPLETBS:  DOHOR  FREFBRBKB  AHD 

REDOX  PROPERTIES 

Brian  E.  Robinson,  Departmant  of  Chemistry,  University  of 
Otago,  P.O.  Box  56,  Dunedin,  Mew  Zealand. 

William  R.  Cullen,  Department  of  Chemistry,  University  of 
British  Columbia,  Vancouver,  Canada. 


Silver (I)  complexes  of  the  chelating  ferrocene  ligands 
Fe[C5H4(PR2) ]2 ,CpPe[C5H3(CH(R)NMe2) (PR2) ]  and  [C5H4{PR2)]Pe[C5H3- 
CH(R)NMe2 ) (PR2 H  have  been  synthesised  and  the  donor  preference 
and  structure  investigated  by  ^H,  31p  and  10®Ag  NMR  auid  X-ray 
crystal  data.  In  all  cases  the  overall  stoichiometry  is 
(AgL2]'*'X~  in  the  solid  but  in  solution  all  complexes  are 
stereochemically  non-rigid  with  tri-substituted  complexes 
as  well  as  species  involving  -N,  -N/P  or  P/P  donor  sets, 
being  observed.  Cyclic  volt2unmetry  and  chemical  studies 

show  that  both  the  ferrocene  and  silver  redox  centres  can 
be  oxidised  giving  the  first  Ag( II) -phosphine  complexes; 
the  interaction  between  these  two  redox  centres  will  be 
discussed.  Where  there  is  a  -N/P  donor  set  the  silver (I) 
complexes  undergo  a  novel  cleavage  of  the  NMe2  group. 
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2.4,6-TRINITROPHENTLCOMPLEXES  OP  AU(I)  AMD  PddI) 

-Jo«4  Vicente.  Aurelia  Areas  and  M.  Victoria  Borracliero. 
Departafflanto  de  Qulnlca  Inortanica,  Unlveraldad  de  Murcia, 
30.071  Murcia.  Spain. 

-Peter  G.  Jones.  Instltut  fur  AnorcanlscDe  cnemle  der 
Unlversltat.  Tammannstrasse  4.  3400  Gottingen,  w.  Germany. 


There  exists  Just  one  2,4.S-trlnltrophenrl  complex  of  a 
transition  element  [l].  Ve  have  succeded  in  preparing  Au  and 
Pd  derivatives  using  the  corresponding  dlarflmercurydl) 
compound.  Thus,  by  reacting  [AuClg]'  with  HgRg  (R  ^  2,4,6- 
trlnltrophenyl)  (l/l)  we  prepared  rAu(R)Cir  (1)  which 
reacts  with  RaClO^.  *  tetrahydrotlophenedht)  to  give 
[Au(RKtht)]  (2)  which  its  high  stability  must  be  aslgned  to 
the  special  nature  of  the  R  group.  Complex  2  reacts  with 
ligands  Lg  to  give  complexes  ‘'AuCRlLg*  [L  :  SbPh3  (3)  or 
:  1,10-phenanthrollne  (4)].  The  crystal  structure  of 
complex  3  corresponds  to  a  formulation  [AuCRl^HAuL^]. 


Treatment  of  [(PhCHslPPh^JarPdgCliiiM-CDs]  with  HgRg 
(1/2)  In  refluxing  acetone  gives  [(PhCH2)PPh3]2^P**2^2^^2(>'~ 
CllgJ.ZMegCO  (9).  The  reaction  of  5  with  excess  of  HaX  gives 
t(PhCH2)PPh3]2(Pd2R2X2(p-X)2](X  ^  Br(6),  1(7)).  Reactions  of 

5  or  6  with  dlmethylsulfoxlde  lead  to  complexes  cls- 
[(PhCH2)PPh3][Pd(R)X2(S(0)Me2)]  (X  :  C}(»),  Br(9)l.  Complex 

9  reacts  with  several  mono-  and  bi -dentate  ligands  to  give 
neutral  complexes  [Pd(R)ClL2).  Some  of  these  react  with 
AgC104  to  give  stable  perchlorato-complexes  [Pd(R)(0C103)L2] 
which  In  turn  react  with  bldentate  neutral  ligands  L'2  to 
give  complexes  (Pd(R)L'2L}'*  or  with  PPh3  to  give  complexes 
(Pd(R)L2(PPh3)]* 


[1]  w.  BecK,  K.  Schorpp,  and  K.  H.  Setter,  Z.  Naturforsch 
B.,  26(1971)684 


293 


THB  OSGAaOHBItCURT  ROUTS  TO  MIXSD  DIASTU10t.0(XIZ)  COHPLBXBS 

-Jose  Vicente,  lUrle-Teress  OUcotc.  Hsrls-Dolores  Benaades, 
Karie-Jose  Ssncnez-Ssntsno.  Oepartsmenio  de  duimici 
Inorcanlca.  universidsd  de  Mureln.  SO.  OTt  Itarels,  Spein. 

-Peter  O.  Jones.  Institut  fdr  AnorRsnische  Cheaie  dcr 
universltdt,  Taosennstresse  «,  3400  Odttincen,  V.  aemsny. 


Ve  Have  need  orcanoaerenry  eonponnds  as  transaetalla- 
tinc  reacents  in  tbe  syntHesls  o-t  arylcold(l)  and  (III) 
conplezes  [l].  me  eoaplezes  oMalned  in  tnese 
transinetallatlon  reactions  are  aono-  or  dl-aryl  coaplexes 
dependlnc  on  the  nature  of  the  aryl  group  to  be  transferred, 
on  the  ozydatlon  state  of  gold  and  on  the  reaction 
conditions. 


By  reacting  aMnoarylgold(IlI)  eoapiezes  elth  organo- 
aercurials.  alzed  dlaryl  derivatives  can  be  isolated.  Ve 
Illustrate  this  synthetic  aethod  through  the  fol loving 
general  reaction: 


Q  Cl 

*■ 

^  \  -  [HgRCl] 

/  \  Cl 
He  He 


[HgRg] 


o  . 

» y  \  / 

>  HpC.  Au 

^  \ 

/  \  Cl 
He  He 


R  :  g-C0H4CH2HMe2.  Z-CeH^RrHPh,  Fh.  CePs,  8-C^nOz 
3-CsH«CP3. 

We  also  report  the  synthesis  of 
derivatives  of  these  sUzed  dlaryl 
eoapiezes  obtained  by  reacting  thea 
with  neutral  and  anionic  ligands. 

Ve  also  present  the  first 
crystal  structure  of  a  neutral 
alzed  diarylgold(lll)  coaplez 
which  conflras  aany  structural 
and  IR  spectral  assignaents 
that  ve  have  previously  done. 


2-  or 


[Au(2-C9H«CN2lDlee)  (Fh)Cl] 


(1)  J.  Vicente,  N.  T.  Oilcote,  M.  D.  Beraudez,  H.  J.  Sanchez- 
Santano,  P.  G.  Jones,  c.  Plttschen  and  G.  N.  SbeldrlcK.  j. 
Organoaet.  Chea  310  (1930)  401  and  refs,  there  in. 
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GERMTXMERCOBT  COMPLEXES  OV  TRIVALEHT  SAMAEIDH,  EDBOPinM  ABL  IX- 

TERBTPM 

N*A. Orlov,  S.y.Zhlltaov,  L«R.Boefakar«v,  Gorky  atate  pedagogical 
Inatituta,  Ulyanova,  1,  €03600,  Goricy,  USSR. 


Earlier  we  have  found  [*13  *  that  interaction  of  metallic  aamari- 
um,  europium  and  ytterbium  with  gemylmereury  2^  ^ 

1,2-difflethoxye thane  (UHE)  leada  to  the  formation  ^  ionic  gexnyl- 
mercury  complexea  of  divalent  lanthanoida  [^(B^Ge)gHg^~  In 

(H^  -  CgPj). 

In  thia  paper  we  report  that  similar  germylmercury  complexes 
of  trl valent  samarium,  europium  and  ytterbium  have  been  obtained 
by  hydride  method  -  reaction  of  hydride  S^GeH  with  tert-buthoxy- 
derivatives  of  lanthanoids  in  the  presence  of  (B^6e)2Bg 

3R3GeH  (Bu*0)jLn  +  2(I^Ge)2Hg  -  *•  [(R^Ge)^2l^*5D^  + 

yo  0  ^ 

+  3Bu’^QH 


Xhe  isolated  compounds  of  samarium,  europitus  and  ytterbium 
react  easily  with  hydrogen  chloride  and  at  molar  reagent  ratio 
1:3  give  germylmercury  hydride  B^GeB  and  LnCl^  in  high  yields: 

[(k|g«)^21^’5DHE  +  3HC1  2(R|Ge)2Hg  ♦  3I^GeH  +  InClj 

Purthemore,  it  was  found  that  the  reaction  of  (B^6e)2Hg  with 
Ibl^in  BME  or  methyl  cyanide  leads  to  the  formation  of  germyl¬ 
mercury  complex  of  trivalent  ytterbium  [(RjGe)2HglJ  j'lb^'*’. 


1.  L.N. Bochkarev,  B. A. Orlov,  S.P. Zhiltsov,'  M.N. Bochkarev.  Zh. 
Obshch.Khimii,  (198?),  2804^. 
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OH6AirOSII.IOair«  -aERMASIUH  AND  .7IN  COHBLEXES  Off  LANTEANOIDS  OF 
GRIGNABD  REAGENTS  TYPE 

l.N« Bochkarev.  I.L.Red^mshkln,  S.P. Zhiltsov,  Gorky  state  pedagogi¬ 
cal  institute,  Ulyanova,  1,  603600,  Gorky,  USSR. 


Earlier  we  have  found  that  reaction  of  organogermanium  and 
-tin  halogenides  R^EZ  (E  ■  Ge,  Sn;  X  >  Br,  I)  with  metallic  sama¬ 
rium,  europium  and  ytterbium  in  THP  solution  leads  to  the  format¬ 
ion  of  complexes  R^EInZ*  (THF)^_2  in  low  yields.  Chlorides  R^Cl 
(E  «  Si,  Ge,  Sn)  in  similar  conditions  do  not  react  with  metallic 
lanthanoids . 

Now  we  report  that  Grignard  type  complexes  R^ELnX  can  be  obt¬ 
ained  in  more  high  yields  by  reaction  of  organosilicon,  -germanium 
and  -tin  iodides,  bromides  and  also  chlorides  with  naphtalene 
derivatives  of  lanthanoids 

THP 

BjEX  +  (C.ioHa^n’^  -^^o^  H3ELnX.(THP)^.2 

Ln  ■  Sm,  Eu,  Tb;  £  «  Si,  Ge,  Sn;  X  >  Cl,  Br,  I;  R  -  Me,  Et,  Ph; 

n  ■  0,5-1 

Complexes  Et3GeIbBr-(THP)2,  PhjSnYbCl- (THP)2,  MejSiYbCl*(THP)2 
have  been  isolated  in  7^$^,  30}t,  239i  accordingly.  The  compounds 
are  deep-brown  solid  substances,  unstable  in  air,  well  soluble  in 
THP,  1,2-diffletboxyetbane,  Insoluble  in  hexane. 

Organogermanium  and  -tin  complexes  of  lanthanoids  react  with 
Et^GeBr  and  Fh^SnCl  with  the  formation  of  halogenides  of  divalent 
lanthanoids  LnX2  and  EtgGe2  or  PhgSn2  accordingly. 

Reaction  of  Me^SlYbCl  with  trlmethylchlorosilane  leads  to  oxid¬ 
ation  of  ytterbium  to  tri valent  state: 

MejSiYbCl  +  MejSiCl  - ^  Me^SiTbClg  +  1/2  MegSig 

Reaction  of  Mo3SiYbCl2  derivative  with  Me^SiCl  leads  to  YbCl^ 
and  MegSl2. 
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NOHOCYCLOPBNTADIENYL  LAMTHAMIDB ( III )  COMPLEXES . II .  CONFORMATIONAL 
CHANGES  IN  THE  SOLID  STATE  STRUCTURE  OF  SAHARIUN( III )  AND 
EUROPIUN(III)  0R6AM0METALLIC  DERIVATIVES. 


Giovanni  De  Paoll,  Dip'artlmento  dl  Chimica  Inorganica, 
Metallorganlca  e  Analltlca,  UnlversltA  dl  Padova,  Via  L.Loredan, 
4,  35100,  Padova,  Italy. 

Giovanni  Valla,  Centro  dl  Studi  sui  Biopollmeri  del  C.N.R.,  Via 
Marzolo,  1,  35141,  Padova,  Italy 


In  the  preceding  Abatz^ct  (Part  I)  the  atructure  of  the 
europium  (III)  complex  ( CgH^ ) EuCl^ ( THF ) ^  ia  deacribed.  The 
X-ray  atructural  reaulta  ahow  that  the  compound  assumes  a 
distorted  mer,trans  octahedral  configuration  as  in  the 

erbium(III)  analogous .( 1 ) 

We  have  extended  our  investigation  to  samarium( III )  and 

gadolinium( III )  monocyclopentadieny 1  complexes  in  order  to  check 

if  the  observed  tendency  to  give  the  above  geometry  ia  general. 

We  report  here  the  crystallographic  results  on  the  samar ium ( I I I ) 

compound  obtained  by  reacting  SmCl_  with  NaC_H_  in 

3  5  5 

tetrahydrof uran  (molar  ratJo=l).  ^ 

Crystal  data. Yellow  pale  crystals  of  (  -C^H  )Sm2Cl  (THF)  are 
monocllnic,  apace  group  P2  /c,  with  a»16.615(J^  ,  b»l7. 766(3)  , 

C-13. 440(2)  A,p»104.0(2)*  Z«4,  V-3849,4  . 

The  8amarium( III )  compound  has  different  stoicheiometry  and 
overall  geometry  as  compared  with  that  of  the  EuCl^-NaC 

reaction  under  apparently  similar 
conditions.  The  molecular  structure 
of  the  samarium  compound  consists 
of  dinuclear  units  in  which  the 
samarium  atoms  are  bridged  by  two 
chlorine  atoms  and  have  different 
environment.  ^he  distances  are: 
Sm-Sm,  4.443  A;  Sm-Cl ( bridge ) av . , 
2.80  X.  This  distance  is  0.2  A 
longer  than  that  to  the  other 
chlorine  atoms.  The  Cl-Sm-Cl  angles 
of  the  bridging  unit  are  75*.  One 
samarium  atom  is  heptacoordinated  being  surrounded  by  four 
chlorine  atoms  and  three  THF  molecules,  the  other  is 

hexacoordinated  by  three  chlorine  atoms,  two  THF  ligands  and  a 
eye lopentadieny 1  ring  bonded  in  a  penta-hapto  fashion. 

REFERENCE . 

1)C.S.  Day,  V.W.  Day,  R.D.  Ernst  and  S.H.  Vollmer, 

Organometallics, 1 ,998,  ( 1982)  . 
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IODIZED  MISCH  METAL  AS  A  SYNTHETIC  AGENT 

Nobuo  Mori,  Department  of  Chemlatry,  Science  University  of  Tokyo, 
Xagurazaka,  Shlnjuku-ku,  Tokyo  162,  Japan 

Mlsch  metal,  an  alloy  of  lantbanold  metals,  easily  reacts  with 
1,2-dllodoethane  In  THE.  The  resulting  Iodized  mlsch  metal  solu¬ 
tion  was  tested  about  Its  reactivity  toward  a  variety  of  function¬ 
al  groups. 

Epoxides  were  deoxygenated.  Aldehydes  and  ketones  were  re¬ 
duced  In  the  presence  of  alcohol  to  primary  and  secondary  alcohols. 
Acyl  and  benzyl  halides  gave  only  coupling  products.  Bis (halo- 
methyl)  benzenes  gave  [2.2]cyclophanes  as  coupling  products. 

In  the  absence  of  alcohol,  aldehydes  and  ketones  gave  plnacols. 
Treatment  of  a  mixture  of  aldehyde  or  ketone  and  alkyl  or  benzyl 
halide  with  the  Iodized  mlsch  metal  gave  a  mixture  of  products: 
plnacol,  Grlgnard  adduct,  reduction  product  and/or  dlphenylethane. 

A  similar  treatment  of  aldehydes  or  ketones  and  a-halogeno- 
alkanoates  gave  Refonnatsky  adducts  In  high  yields. 

In  a  similar  way,  cerium  reacted  easily  with  1,2-dllodoethane 
In  THP  and  the  product,  showed  a  similar  reactivity  to  the  Iodized 
mlsch  metal. 

It  can  thus  be  concluded  that  both  Iodides  are  synthetic 
agents  comparable  to  Sml^. 


297-1 


SYNTHESIS  AND  CHARACTERIZATION  OF  SOME  DIVALENT 
LANTHANIDE  ORGANOMETALL IC  COMPLEXES 


Gerard  F.  Payne.  Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tennessee  3/631  USA 


In  an  attempt  to  synthesize  divalent  complexes  of 
californium  and  possibly  americium,  some  preliminary  studies 
involving  europium,  ytterbium,  and  samarium  have  been  carried 
out  using  cyclopentadienyl ,  indenyl,  pentamethyl- 
cyclopentadienyl ,  and  pentaphenylcyclopentadienyl  ligands. 
Because  of  the  Innate  problems  associated  with  both  californium 
and  americium  (high  specific  activity  and  quantities  available), 
the  more  completely  we  can  characterize  the  lanthanide 
complexe:,  and  also  perfect  techniques  for  small  scale 
syntheses,  the  easier  the  actinide  studies  should  be.  Because 
the  (II/III)  potentials  of  samarium  and  californium  are  similar 
(approximately  1.7V  vs  the  normal  hydrogen  electrode)  if  we  can 
prepare  the  bis  samarium  complex  we  should  be  able  to  prepare 
the  corresponding  californium  complex.  Americium  on  the  other 
hand  has  a  (II/III)  potential  of  approximately  2.6V  vs  the  NHE, 
so  this  will  present  more  problems.  The  lanthanide  work  and 
also  possible  synthetic  routes  for  the  actinide  work  will  be 
discussed  here. 
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Ortho-substitution  of  Aroiaatic  Substrates  Using  Electrophiles 
and  Palladim  Acetate 


Saaiuel  J.  Treawnt*.  Eanny  Liebesklnd ,  John  fiasdaska, 
Barry  Lr'Haymore  and  Dominic  McGrath 


Abstract: 

Ortho-alkyl  acetanilides  have  been  prepared  in  high  yields  under  mild 
conditions  by  the  reaction  of  acetanilides,  Pd(0Ac)2  and  alkyl  glides. 

This  new  synthetic  neJiod  can  be  used  to  synthesize  a  ^riety  of  highly 
functionalized  mono-  or  di-ortho-alkyl  acetanilides.  The  or^  alkyUtion 
reaction  can  be  made  catalytic  in  palladium  by  using  excess  A^Ac.  The 
reaction  involves  the  initial  formation  of  an  ortho-palladated  acetanilide 
complex;  this  complex  is  then  alkylated  with  alkyl  halide  by  a  non 
pathway.  This  new  ortho-substitution  reaction  has  also  been  demonstrated 
with  many  non-carbon  electrophiles  to  produce  a  family  of  ort^-substituted 
products.  Application  of  this  chemistry  to  other  aromatic  substrates  has 
also  been  studied. 
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REACTIONS  OF  IN  SITU  GENERATED  IMINZUM  IONS 
WITH  PROPARGYLSILANES 

Jacques  PORNET  ,  Dominique  OAMOUR  and  L^ne  MIGINIAC  , 

Laboratoire  de  Synthase  Organique,  UA  CNRS  574,  University  de 
Poitiers,  40,  avenue  du  Recteur  Pineau,  86022  Poitiers,  France 


We  have  shown  that  ui-silyloxypropargyltrimethylsilanes  are 
convenient  precursors  for  the  preparation  of  3-vinyl idene  oxy¬ 
gen-containing  heterocycles  (1,2). 

We  report  a  new  method  to  prepare  3-vlnylidene  nitrogen-contai¬ 
ning  heterocycles  (3),  from  w-monoaltcylaminopropargyl trimethyl- 
silanes  t  : 

Me3Sl-CH2-C3C-(CH2)jj-NH-R  1 

Upon  exposure  to  silanes  1  ,  simple  iminium  ions  generated  in 
situ  under  Mannich-like  conditions  from  formaldehyde,  afford  in 
a  one-pot  reaction  3-vinylidene  pyrrolidines,  piperidines  and 
perhydroazepines  : 

CF3COOH/CH2O 
-  XHF/HjO  ' 

Scope  and  limitations  of  this  reaction  will  be  discussed. 


(1)  J.  PORNET,  0.  OAMOUR  and  L.  MIGINIAC,  Tetrahedron,  1986, 
42,  2017. 

(2)  J.  PORNET,  0.  OAMOUR,  B.  RANDRIANOELINA  and  L.  MIGINIAC, 
Tetrahedron,  1986,  42,  2501. 

(3)  0.  OAMOUR,  J.  PORNET  and  L.  MIGINIAC,  Tetrahedron  Lett., 

1987,  4689. 
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PTRISIMES  FROM  HITRILE-DIAIXTNE  COCYCLIZATIOM  ON  Co(0)  AND  Co(i;  COMPLEX 

Luigi  Pietro  Battaglia,  Daniele  Oelledonne,  Mario  Nardelli,  Giovanni  Predieri, 
Istituto  di  Chiaica  Generale  ed  Inorganica  dell 'Dniversita ' ,  Viale  delle 
Scienze,  1-43100  Paroa,  Italy 

Gian  Paolo  Chiuaoli,  Mirco  Coata,  Istituto  di  Chiaica  Organica,  Dniversita', 
Viale  delle  Scienze,  1-43100  Paraa,  Italy 

Corrado  Felizzi,  Istituto  di  Chiaica  Biologica,  Via  Murani  23/a,  1-07100 
Sassari 

Dicobalt  octacarbonyl  and  N-Bethyldi(o,a-diaethylpropargyl7amine  give 
complex  I,  the  structure  of  which  has  been  determined  by  X-ray  methods.  We 
examined  its  reactivity  with  benzonitrile  and  the  reactivity  of  the  asdne  with 
benzonitrile  and  dicobalt  octacarbonyl  in  comparison  with  other  Co(0)  and  Coll) 
complexes.  We  observe  that  dicobalt  octacarbonyl  reacts  with  a  selectivity 
comparable  to  that  of  bia(acetonitrile)bis(diethyl  fuBarate)cobalt(O)  to  give 
II.  This  means  that  complex  I  must  undergo  rearrangement  and  fragmenchtion  to 
give  the  expected  cobaltacycle  precursor  of  II. 

<^(00)^ 


I 

CO  (CO)  3 

The  ability  of  ColO)  to  incorporate  nitriles  is  essentially  due  to  the 
presence  of  the  geminal  groups  on  the  substrate.  In  the  absence  of  such  groups 
the  reaction  of  nitriles  become  difficult  and  the  acetylenic  triple  bond  is 
incorporated  preferentially.  Thus  1,7-octadiyne  and  1,  b  beptadiyne  have  been 
caused  to  react  with  monomeric,  dimeric  and  heterogeneous  cobaltlO)  catalysts, 
i.e.  lbis(acetonitrile)bisldiethyl  fumaratelcobalt)  Idicobalt  octacarbonyl)  and 
CoCl2/Mn)  in  comparison  with  cyclopentadienylbisl triphenylpho8phine)cobaltll) . 
The  latter  turns  out  to  bo  the  best  catalyst  for  nitrile  incorporation.  The 
ocher  catalysts  prefer  the  acetylenic  triple  bond.  The  heterogenous  cobalt 
catalyst  is  the  most  selective  for  Che  acetylenic  triple  bond  but  also  is  the 
most  sensitive  to  Che  action  of  geminal  groups,  which  cause  a  reactivity  change 
leading  to  preferential  nitrile  incorporation. 

The  reactivity  change  seeas  to  be  decerained  by  'the  coabination  of  steric 
and  conformational  effects;  the  latter  favor  the  cobaltacycle  ring  formation 
the  former  makes  more  difficult  the  incorporation  of  an  acetylenic  molecule 
into  Che  eobalcacyle,  thus  favoring  the  nitrile  incorporation. 

Work  supported  by  Consiglio  Nazionale  delle  Ricerche  and  Hinistero  della  Pubbl^ 
ca  Iscruzione. 


REGIO-SELECTIVE  MONO-ALKYLATION  OF  2 , 4-DIBROMOANISOLE 
CATALYSED  BY  PALLADIUM-PHOSPHINE  COMPLEXES 


Akio  Minato.  Yasuhiro  Fujlwara,  Slgeru  Ozasa,  Kyoto 
Pharmaceutical  University,  Misasagi,  Yamashina,  Kyoto  607, 
JAPAN 


The  regio-selective  introduction  of  organic  groups  into 
an  aromatic  ring  has  been  a  fundamental  subject  of  synthetic 
organic  chemistry.  We  report  here  the  palladium-phosphine 
complex-catalysed  regio-selective  mono-alkylation  of  2,4- 
dibromoanisole  (1)  by  Grignard  and  organozinc  reagents. 


Ethyl-  and  2-thienylmagnesium  bromide  and  phenyl-  and 
benzylzinc  chloride  coupled  with  (1)  regioselectively  to 
give  the  corresponding  2-substituted-4-bromoanisoles  (2)  in 
moderate  to  good  yields. 
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PALLADIUM  CATALYZED  AMNULATION  REACTION 
USING  BIFUNCTIONAL  ALLYLIC  ALKYLATING  AGENT 

Xivan  Lu  and  Yu jin  Huang 

Shanghai  InstituCe  of  Organic  ChemisCcy,  Academia  Sinica, 
345  Lingling  Lu,  Shanghai  200032,  China 

The  reaction  of  2-methylene-propane-l ,3-diol  diacetate 
(1)  with  /a-diketone  or  /a-ketoester  bearing  two  active  hydrogen 
atoms,  which  could  react  with  1  first  as  a  carbon  nucleophile 
then  subsequently  as  an  0-nucleophile,  to  give  pyrane  deri¬ 
vatives  in  one  pot  reaction  is  described.  The  usefulneess  of 
1  as  a  bifunctional  alkylating  agent  in  organic  synthesis  also 
lies  in  preparing  various  types  of  ring  compounds  by  the 
selection  of  different  dicarbanions.  In  these  reactions,  1  can 
be  regarded  as  an  a  ,  a  synthon. 


tx 
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METAL  COMPLEX  CATALYSIS  FOR  THE  CHEMISTRY  OF 
Mg-  AIID  Al-ORGAMICS 

U.M.Dzhemllev,  O.S. Vostrikova,  A. G. Ibragimov, 
and  G.A.Tolstlkov 


Institute  of  Chemistry,  Bashklrlan  Research  Centre, 
USSR  Acad.Sci.  Ural  Department,  Ufa  450054,  U.S.S.R. 


The  paper  presented  covers  the  results  obtained  by  the  authors 
during  recent  five  years  in  the  field  of  employment  of  metal  comp¬ 
lex  catalysis  to  develop  new  reglo-  and  stereoselective  synthesis 
techniques  for  Mg  and  Al  organics. 

With  T1  and  Zr  complexes  taken  as  catalysts,  the  selective 
hydro-  and  carbometallations  of  olefins,  dienes,  and  acetylenes 
have  been  carried  out  with  the  assistance  of  alkyl  and  hydride 
derivatives. 


R' 

R  _y\-MgR’ 

z 

R~As.MgR' 

(rW)2A1H 


i-BUjAl 


R-/\ 


AlR'j 
/  R'R^AIH 


^  i-Bu^AlCl 


R' 

R^  AIR^ 


R'R^Al. 


(RyV)2AlCl 


On  the  basis  of  ONCs  synthesized,  the  effective  methods  of  ca¬ 
talysis  have  been  proposed  to  design  new  bonds  as  C-C,  C-N,  and 

rxJ^AA/  rTVW 

'  '  lPd],[Zr]  I  I 


RMeZ  +  R' 


Me-Hg,  Al;  R-  RC  -  C  -  ;  R^N  -;RS- 
R  -  C  «  C  -  CHj  -  C  ■  C  -  CHj  -  C  ■  C  -  R' 
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NEW  ORGANOMETALLIC  INTERRELATIONS  BETWEEN  SEMIQUINOIDS 
AND  NON-BENZENOID  AROMATIC  COMPOUNDS 


V . A . N ikanorov ,  G . V . Gavrilova ,  S.V. Sergeev,  V.I.Rozenberg , 

0. A. Reutov 

A.N.Nesmeyanov  Institute  of  Organo-Element  Compounds  of  the 
Academy  of  Sciences  of  USSR,  Moscow  H7813,  Vavilova  28,  USSR 


In  1984  we  discovered  the  reaction  of  redox-troponization  -  a  new 
effective  method  for  inert  gem-CHHal2-  and  -CHalj-group  activation 
in  ortho-  and  para- semiquino ids  under  the  action  of  low-valent  tran¬ 
sition  metal  complexes.  This  opens  new  organometallic  route  for  the 
synthesis  of  hardly  available  tropones,  heptafulvenes ,  their  analo¬ 
gues  and  derivatives  [1,2!1.  Some  mechanistic  aspects  of  the  process 
as  a  possible  combination  of  Ad^^  M(0)  into  C-Hal  bond,  of  ^  - 

halo-substituted  organometallic  intermediate,  and  subsequent  ring 
expansion  in  homoallyl-like  carbene  or  carbenoid  will  be  discussed. 
Stereochemical  differences  between  Pd-  and  Pt- induced  reactions,  as 
well  as  the  effect  of  metal  (Ni>Pd>Pt) ,  halogen  (Br>Cl)  and  semi- 


quinoid  ring  substituents  (H,CH3,C1)  on  the  rates,  product  ratio 
and  toposelectivity  of  the  ring  skeletal  isomerisation  are  also 
treated. 


Izv.  AN  SSSR,  ser.khim.,  1984,  s.2647;  1987,  s.2345 
2.  V . I . Bakhmutov ,  M. V .Galakhov ,  V.A.Nikanorov,  G.V. Gavrilova, 
V.I.Rozenberg,  0. A. Reutov,  DAN  SSSR,  1287,  T.295,  s.1376 
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Reactioa  of  Cp-substituted  MetaXloeenedlchlorides  witb  Magnesiun- 
Butadlene:  A  Method  of  Increasing  the  Chain  Length  of  unsaturated 
Cp-substituents 


Rainer  Aul.  Gerhard  Erker 

Institut  fQr  Organische  Chemie  der  Universitat  WQrzburg 
Am  Hubland,  8700  WQrzburg  (BRO) 


The  metallocene  derivatives  2,,  featuring  unsaturated  substituents 
at  the  Cp-rings  were  obtained  by  reaction  of  lithiiim  salts  J,  with 
Zirconiumtetrachloride.  The  mixed  metallocenedichlorides  2  were 
obtained  from  the  reaction  of  1  with  CpZrCls . 


The  Cp-substituted  metallocenedichlorides  2  ond  1  >  when  treated 
with  magnesium-butadiene,  undergo  carbon-carbon  coupling  at  the 
Cp-allyl  group.  Subsequent  work-up  with  HCl  affords  a  new 
metallocene  dichloride  bearing  one  unsaturated  Cp-substituent 
whose  chain  length  has  been  increased  by  four  carbon  atoms . 
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NBir  C-C  B<HID  FORMHIG  reactions  of  AUnrNES  NITH  XLrgMWg  aim  ALLBHBS 
WITH  PALUUIIUM  AND  PLATINDM  DIAZAOXBNB  COMPLEXES 


Christina  Munz  and  Heindirk  tom  Dieck,  Institut  fur  Anorganische 
und  Angewandte  Chemle  der  UniversitSt  Hanburg,  Marti n-Luther-Klng- 
Platz  6,  D-2000  Baaburg  13  (F.R.G.) 


The  sparingly  soluble  Pd(dba)t  affords  complexes  (DAD)Pd(alkyne)  1  or  the 
palladaeyclopentadlenes  (DAD)Pd-C=C-C=C  2  ,  when  reacted  with  DAD  (dlazadlene 
RN=CR'-CR'=NR)  and  dmad  (dimethyl  acetylene  dlcarboxylate).  These  complexes 
react  catalytlcally  with  various  alkynes  R»-CC-R*  to  give  penta-(R‘  =  H)  or 
hexasubstltuted  benzenes  (1).  In  special  cases  (e.g.  Ph-CC-H)  not  only  the 
catalytic  products  of  the  triple  bond  insertion  Into  the  Pd~C  bond  of  2  are 
isolated,  but  also  the  linear  products  of  the  C-H  addition  to  the  Pd-C  bond. 

When  2  Is  reacted  with  terminal  alkenes  (e.g.  1 -hexene,  1,4-hexadlene, 
Methoxypropadiene),  palladacyclopentenes  3  ,  postulated  In  the  catalysis  literature, 
are  formed  and  are  fully  characterized  by  NMR  techniques.  With  other  alkenes  such 
as  allyllc  alcohols  the  complexes  3  are  much  more  reactive  and  yield  linear 
dlenones,  dlenals  or  dlenols,  depending  on  the  substitution  pattern  of  the  allyllc 
system  and  the  preferred  p-ellmlnatlon  either  from  a  ring  or  a  side  chain  position 
(2).  A  number  of  similar  Intermediates  have  also  been  obtained  starting  from 
Pt(dba)s.  Based  on  the  structures  of  the  Pd  and  Pt  complexes  and  the 
stereochemistry  of  the  (2n  2n  2ni  reaction  products  a  general  mechanism  for 
catalytic  reactions  of  alkynes  with  other  n-systems  at  the  Pd(0)  center  will  be 
discussed. 


Ill  H.  tom  Dieck,  Chr.  Munz,  Chr.  Ifdller,  J.  OrganometaJ.  Chem.  326  (19871  Cl. 
(2|  Chr.  Munz,  H.  tom  Dieck,  J.  OrganometaJ.  Chem.  In  preparation 
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AN  EASY  ACCESS  TO  p-ACYL  AND  P-ARYL-PROPIONALDEHYDES  THROUGB  A 
NEW  SILYLATEO  ORGANOTIN  HOMOENOLATE  EQUIVALENT 

Jean-Baptisce  Verlhac  and  Michel  tereyre,  Laboratoire  de  Chimie 
Organique  ec  Organomecallique  UA  35  CNRS,  University  de 
Bordeaux  I.  351.  Cours  de  la  liberation.  33405  -  Talence  Cedex 
(France .' 


Ho.T.ologation  b/  a  three-carbon  reagent  is  a  process  of 
considerable  synthetic  interest  and  several  lithiated  species 
have  been  proposed  as  homoenolate  equivalents  (d^ 
propionaldehyde  synthons).  However,  such  highly  reactive 
species  do  not  tolerate  various  fonctionnal  groups. 

We  had  previously  employed  for  this  purpose  u- 
alkoxyallyltins*  but  difficulties  appeared  with  the  simplest 
reagent  c-ethoxyallyltributyltin  with  tends  to  isomerire 
readily  into  T -ethoxyallyltributyltin . 

We  describe  a  fast  and  efficient  method*  to  introduce  the 
si.mplest  homoenolate  anion  -CHi  CHi  CHO  on  acyl  chlorides  and 
aryl  bromides  via  a  new  easily  accessible  reagent  :  (a-methoxy- 
T -tributyls tannyl ) ally Itrirae thy Isilane . 


1  -  J.P.  QUINTARD,  A.  Ouchene,  G.Dumartin,  B. 
J.B.  Verlhac,  Rev.  Silicon  Germanium,  Tin  Lead, 
9,  241. 

2  -  J.B.  Verlhac,  J.P.  Quintard  and  M.  pereyre, 
Chem,  Commun.,  in  press. 


Elissondo  and 
Compd.,  1986, 

J.  Chem.  Soc. 
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PALLADIUM-CATALYSED  STEREOSELECTIVE  HYDROVINYLATION  OF  DISUBSTITUTED 
ACETYLENES:  PREPARATION  OF  FUNCTIONALIZED  1 ,2, 4-TRISUBSTITUTED-l , 3-BUTADIENES 

A.  Arcadi^,  E.  Bernocchi*’,  A.  Burini'^,  S.  Cacchi**,  F.  Marinelli®,  B.  Pietroni*^ 

a)  Dip.  di  Chimica  Ingegneria  Chimica  e  Material!,  Universita  degli  Studi,  Via 
Assergi  4,  67100  L'Aquila  (Italy) 

b)  Dip.  di  Studi  di  Chimica  e  Tecnologia  delle  Sostanze  Biologicamente  Attive, 
Universita  "La  Sapienza",  P.le  A.  Moro  5,  00l8S  Roma  (Italy) 

c)  Dip.  di  Scienze  Chimiche,  Universita  degli  Studi,  Via  S.  Agostino  1,  62032 
Camerino  (Italy) 


Vinyl  halides  have  been  reacted  with  disubstituted  acetylenes  in  the 
presence  of  palladium-tributylammonium  formate*  to  give  stereoselectively ^ 
functionalyzed  1 ,2, 4-trisubstituted-l ,3-butadienes  (1). 

R* 


X  =  I,  Br  «~  = 
R  =  alkyl,  aryl,  heteroaryl 
R*  =  alkyl,  aryl 


M(n) 

BU3N 

HCOOH 


33-70^ 


A  variety  of  functional  groups  can  be  tolerated  in  the  starting 
disubstituted  acetilenes.  Acetylenes  disubstituted  with  different  steric 
demanding  groups,  such  as  arylethynyl,dialkylcarbinols  (2)3  react  with  moderate 
regioselectivity  to  produce  the  isomer  (3)  in  higher  yield.  The  ratio  (3)/(4) 

ranges  from  I.3  to  3.4.  1  , 

R* 


(2)  (3) 

Better  regioselectivity  was  observed  in  the  hydrovinylation  of 
carbomethoxyethynyl,dialkylcarbinols  (6).  In  these  cases  the  hydrovinylation 
step  is  fji lowed  by  an  in  situ  cyclization  to  3-alkenyl  butenolides  (7)'* 

R* 

R 

R-|-  =  — COOMe  +  - - 

OH  ^ 

(6)  (7) 


R^ 


OH 


At 


(4) 


R-f-S-Ar  ^  R*'^^ 

OH 


'>0 


OH 


Ar 


1)  Cacchi,  S.|  Felici,  M.j  Pietroni,  B.  Tetrahedron  Lett.  (1984)  3137.  2) 

Arcadi,  A.)  Cacchi,  S.)  lanelli,  S.j  Ma.ineili,  F. ;  ■  Nardelli ,  F.  Cazz.  Chim. 
It.  (1986)  116,  725.  3)  Arcadi,  A.)  Cacchi,  S.)  Marinelli,  F.)  Tetrahedron 
(1985)  41.,  5121)  Arcadi,  A.)  Cacchi,  S.)  harinelli,  F.  Tetrahedron  Lett. 
(1986)  6397.  4)  Arcadi,  A.)  Bernocchi,  E.  i  Burini,  A.i  Cacchi,  S.) 

Marinelli,  F.)  Pietroni,  B.  Tetrahedron  (1988)  481 
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CARBCM-CARBOH  BOND  FORHATIC»f  IN  CATIONIC  OLEFIN  CARBYL  COMPLEXES 
OF  PLATINOM  AMD  PALLADIUM 

Vincenzo  De  Felice,  Augusto  De  Renzi,  Achille  Panunzi  and 
Aldo  Vitaqliano.  Dipartimento  di  Chimica,  Universita  di  Napoli, 
Via  Mezzocannone  4,  80134  Napoli,  Italy 


Five-coordinate  olefin  complexes  of  platinum( II ) ^  and  palladi- 
um(II)^  containing  o-bonded  carbon  ligands  have  been  recently 
described.  These  complexes  have  two  important  properties: 

a)  They  are  well  characterized  species,  with  an  olefin  and  a  o- 
bonded  carbyl  group  occupying  two  adjacent  coordination  positions. 

b)  Olefin  coordination  is  reversible,  and  the  free  energy  change 
of  the  process  can  be  modulated  by  a  proper  choice  of  the  ligands. 

The  complexes  are  thus  ideal  substrates  for  the  investigation  of 
possible  insertion  and/or  related  reactions  involving  C-C  bond 
formation  between  an  olefin  and  some  other  carbon  ligand. 

We  found  that  neutral  complexes  are  generally  not  reactive,  while 
an  interesting  reactivity  is  displayed  by  cationic  species.  Our 
preliminary  results  are  summarized  in  schemes  1  and  2. 


[PdLMe(N-N' )  (C2H4)  ]  ^294.^MeCH=CH2  +  ( Z+E ) -MeCH=CHMe  +  Pd*  (1) 


Work  supported  by  CNR  and  MPI 

1)  Albano,  V.G.;  Braga,  D. ;  Oe  Felice,  V.;  Panunzi,  A.;  Vitagliano, 
A.  Orqanometallics  1987,  6,  517. 

2)  De  Renzi,  A,;  Morelli,  G.;  Panunzi,  A.;  Vitagliano,  A.  Gazz. 
Chim.  Ital.  1987,  117,  445. 
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mXJHyHlLTC  AHOMBTIC  SUBSTEKfriCNS  IN  THE  (n^-OCOBOBENZENE)  (n^  -CiCLOPOrTh- 
DIENVUIFDN  (II)  CBTIQN 

Eduardo  J.S.  Vlchi,  Joseph  Miller,  Paulo  J.S.  Moran  and  Paulo  C.B.  Gcmes;  Insti 
tuto  de  Quimlca,  Universldade  Estadual  de  Caiifdjvas,  C.P.  6154,  13081-Caitf>inas , 
SP,  Brasil 

Nucleophilic  substitutions  in  halogenoarene  transition  metal  ocnplexes  ha¬ 
ve  gained  synthetic  iitfx^rtanoe  in  organic  chemistry  since  the  parent  organic 
molecules  are  virtually  inert  to  nucleophiles  under  normal  oonditions.  The 
m-ocnfilexation  to  Cr  (00) .  activates  the  arene  ligand  toward  metoxide  to  an 
extent  similar  to  the  effect  of  a  4-nitro  substituent  ,  although  different 

2 

mechanisms  of  electron  withdraf/all  have  been  suggested  for  the  two  systems  . 

Ttie  effect  of  oorplexation  with  (n^-C^Hg)  Fe"*"  is  even  more  marked,  being 
equivalente  to  that  of  ortho-and  para  nitro  groups  combined^.  We  report  here 
the  results  of  a  )tinetlc  study  of  the  reactions  of  |  (n^-C,H,Cl)Fe(n^-C^H  |BF. 
with  a  varied  range  of  nucleophiles  including  aniordc  such  as  MeO",  phO~,  MeS“, 
Nj  and  neutrcil  such  as  morpholine,  piperidinie,  guanidine  and  thiourea.  For  the 
anionic  nucleophiles  the  reactivities  increase  in  the  order  N”<<PhO“<phS”<Mei>”< 
MeO  ,  which  neither  correlate  with  the  relative  reactivities  with 
2,4-dinitrochloro  benzene  nor  with  the  polarizabilities  of  the  nucleophiles. 

For  the  neutrcil  nucleophiles  the  order  is  thiourea  -  aniline  <<  morcholine 
piperidina«guanidine.  The  differences  in  the  reactivities  of  the  arene  ocnplex 
and  2 , 4-dinitrochlorobenzaie  towards  these  nucleophiles  are  discussed  in  terms 
of  the  localization  of  the  "eurenide  electrons",  i.e.  the  electrons  displaced 
from  the  reaction  center  by  the  nucleophile  in  forming  the  addition  intermedia 
te.  In  the  dlnitzochlorobenzene  intermediate  these  electrons  are  located 
mainly  on  the  (6-exocyclic)  oxygen  atoms  and  in  the  arene  carolex  (Meisenheijner 
ooTfilex)  they  remain  effectively  in  the  ring  where  the  attack  occur.  The 
reactions  where  folowed  by  titrating  the  displaced  Cl”  ions  with  AgNO^ 
solutions. 


1.  D.A.  Brown  and  J.R.  Raju;  J.  Chem.  Soc.  A.  1960  40. 

2.  A.Z.  Kreindlin,  et  al.,  J.  Organcmet.  Chcm.  1975,  92,  197. 

3.  A.N.  Nesmeyanov  et  al.,  Doklady  Acad.  Nauk.  SSSR  1968,  183,  834 


THE  FORMATION  OF  CATIONIC  n ‘-VINYL  COMPLEXES  AND  THE 
EVIDENCE  FOR  THE  COUPLING  OF  AN  n ‘-VINYL  AND  AUYNE  LIGAND 
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Michael  Green,  Carolyn  Reeve,  Christopher  Woolhouse.  Department  of  Chemistry, 
King's  College  London,  Strand,  London.  WC2R  2LS.  UK. 

Grainne  Conole,  Mary  McPartlin,  School  of  Chemistry,  Polytechnic  of  North 
London,  Holloway  Road,  London.  N7.  UK. 

The  molybdenum  bis  acetylene  complexes,  [Mo(r|‘-CH2C»  CCH2)2(n-CjHj)(X)  ] , 
(X=  Br,  la;  X-  Cl,  lb),  have  been  shown  to  be  useful  starting  materials  for 
the  investigation  of  carbon-carbon  coupling  reactions  at  a  metal  centre. 
Complexes  containing  an  n ‘-vinyl  moiety  may  be  synthesised  by  the  reaction  of 
(la)  or  (lb),  with  HBF^.The  resulting  cationic  species  (2),  was  found  to  be 
reactive  towards  phosphines,  PR^  (R=  CHj  or  C^H^)  and  phosphites,  PfOR)^, 

(R*  (^3)1  which  leads  to  coupling  of  the  n’-vinyl  and  alkyne  ligands  to  form 
an  allyl  car bene  fragment. 


The  structure  of  (3)  has  been  confirmed  by  x-ray  crystallography  and  the 
mechanism  of  formation  is  discussed  in  relation  to  other  allyl  carbene  forming 
processes.  The  further  chemistry  of  (1),  (2)  and  (3)  is  outlined,  with 
particular  reference  to  the  deprotonation  of  the  methyl  carbene  and  alkyne 
functions. 
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CHARACTERIZING  ORGANOMETALLIC  COMPOUNDS  BY  SIMULTANEOUS 
ELEMENTAL  ANALYSIS  OF  C.H.N.S,  WITH  THE  INNOVATE  CARLO 
ERBA  ST.  EA  1108  INSTRUMENT. 


Marco  Baecantl  and  Bruno  Colombo,  Carlo  Erba  Strumenta- 
zione,  Strada  Rivoltana,  20090  Rodano  (Milan),  Italy. 


A  method  based  on  high  temperature  flash  combustion 
followed  by  catalytic  oxidation,  reduction,  gas 
cromatographic  separation  and  detection  by  thermal 
conductivity  is  presented. 

I  Nitrogen,  carbon  dioxide,  water  and  sulphur  dioxide 

are  simultaneously  and  dynamically  detertnined  in  less 
than  14  min. 

N,  C,  H,  S  found  weight  percentages  are  printed  out 
by  a  personal  computer  with  a  dedicated  software. 

The  analytical  procedures  are  performed  automatically 
and  up  to  196  samples  can  be  analysed  continuously  and 
automatically. 

A  typical  output  is  shown  below.  A  series  of 
)  experimental  result  obtained  for  a  number  of 

)  organometalllc  compounds  will  be  described. 
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SYNTHESIS  AND  REACTIVITY  OF  HYDROQUINONE 
CHROMIUM  TRICARBONYL  COMPLEXES 

Hans  Schuniann.  Acta  M.  Arif  and  Thomas  G.  Richmond,  Department  of  Chemistry, 
University  of  Utah,  Salt  Lake  City,  Utah  84112  (USA) 


Chromium  tricarbonyl  complexes  of  the  general  type  -  aren 
(OSi(CH3)3)2)Cr(CO)3  (aren  -  CgH2R'2:  la.  ^'2  “  ^2’  ~  (081X3)2:  lb  R'2  - 

2,5  -  (t-C^Hg)2,  1,4  -  (0S1R3)2;  Ic  R'2  =  3,5  -  (1-0^115)2,  1,2  -  (OSiR3)2; 
and  aren  =  Oj^qH^:  1,2  -  (051X3)2)  have  been  obtained  from  the  thermal  00 

substitution  in  Cr(00)g  by  bis(trimethylsilyl)  -  protected  hydroquinones . 
The  molecular  structure  of  complex  14  was  determined  by  X-ray  structure 
analysis  and  will  be  discussed  In  comparison  with  related  structures  of 
substituted  naphthaline  chromium  tricarbonyl  complexes. 

Deprotection  of  the  51(0213)3  protection  groups  in  complexes  1_ 
by  F~  under  controlled  conditions  give  the  related  hydroquinone  complexes  Z 
in  high  yield.  Further  deprotonatlon  by  selected  bases  afford  the  dianionic 
complexes  3,  -  aren(0~)2)Cr((X))3. 

Selected  reactions  and  properties  for  the  complexes  1.  to  ^  will 
be  presented  in  comparison  with  related  hydroquinone  complexes.  Based  on 
spectroscopic  data,  the  change  of  electron  density  on  the  Cr(C0)3  unit 
will  be  analysed  with  repect  to  the  observed  lability  of  some  of  the- 
coordinated  arene  ligands.  Possible  applications  for  these  complexes  will 


also  be  outlined. 
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REDOX  CHEXISm  AND  SMALL  MOLECULE  ACTIVATION  WITH 
PARAMACNETIC  CHROMUDI  ALZILS 


Barbara  J.  Tboaaa.  DarriA  S.  Riobeaon,  Xlana  H.  TheooolJ.  DepartBent 
of  Cbaalatrp.  Baker  Laboratory.  Cornell  BniTeraity.  Itbaea.  New  fork 
1485S.  USA. 


A  treat  variety  of  paraaagnetlo  alkyl  ooaplezea  of  ehroBiiiB(III) 
have  been  prepared  In  onr  laboratory  and  their  reactivity  haa  bean 
invaatigated.  More  recently,  we  have  naed  these  eoaponnds  as  starting 
aatsriala  for  ehroalT.a  alkyls  in  other  oxidation  states  (see  below 
for  an  ezaaple). 


The  prodncts  of  rednctlons  as  well  as  oxidations  of  several  Cr(III) 
precursors  will  be  desoibed.  The  reactions  of  these  new  eoaponnds 
with  saall  aoleenles  (c.g.  slkenes)  will  also  be  discussed. 
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OXIDATIVE  ELECTROCHEMISTRY  OF  THE  COMPOUNDS 
[MCpjHX]  (M=Mo(IV);  W(IV) ,  X»H,Cl,Br,SMe) . 


A.R.  Dias,  M.  Helena  Garcia.  M.  Paula  Robalo  auid  C.C.  Romao 
Centro  de  Qulmlca  Estrutural,  I.S.T.  1096  Lisboa  Codex. 


The  oxidative  electrochemistry  of  the  compounds 
[MCp.,X2]  (MsMo(IV),  W(V);  Xshallde  or  thlolate,  had  been  exeunlned 

previously  (1),  by  cyclic  voltammetry  emd  coulometry. 

In  order  to  explore  the  electrochemlca:!  behaviour  of  this  general 
feunlly  of  compounds  and  to  understemd  their  reactivity  we  have 
extended  these  studies  to  the  compounds 

[MCp.,HX]  (X=H,Cl,Br,SMe) ,  v^ich  results  we  report  on  this  communica 
tlon . 


(1)  J.C.  Kotz,  W.  Vining,  W.  Coco,  R.  Rosen,  A.R.  Dias  and 
M.H.  Garcia 

Organometalllcs,  68-79  (19831. 
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ACYLISOCTAMIDK  MKTAL  COMPLBXBS 
A.  SchrSder  and  H. P.  Fehlhanvnar 

Ins'ti'tu't  fUr  Anorganische  und  Analjrtiacbe  Cbemia  der  Freien 
DniversitKt  Berlin,  D-1000  Berlin  33  ( Nesb-Germany) 


Treatment  of  cyanometallate  anions  with  acyl-  and  iminoacyl 
halides  represents  a  simple  approach  to  functional  isocyanide 
complexes.  Terminal  acylisoeyanide  complexes  are  mild  acylating 
agents,  which  also  add  to  multiple  bonds  (e.g.  in  BaN-C=C-Ph}.  By 
acylation  of  the  dinuclear  cyanoiron  species  [FeaCps(C0)3CN]~,  a 
variety  of  new  isocyanide  bridged  compounds  has  been  obtained, 
which  can  further  be  protonated  and  alkylated. 


0  -1-  V 

II  II 

.C  CN  C  /CO 

Best  X  /X 

Cp  Cp  ^ 

II  " 

0 


I! 


The  spectroscopic  properties  (ir,  nmr,  ms,  uv)  of  the  compounds 
will  be  discussed.  Some  of  their  structures  have  been  ascertained 
by  x-ray  analysis,  e.g. 
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A  NEW  SYNTHESIS  Of  PHOSPHAALKENES-W(CO),  C(»fl>I.mS 


Angela  Marinetti-Minnani  and  Francois  Mathey,  Laboratoire  de  Chinie  du 
Phosphore  et  des  Mdtaiut  de  Transition. 

Ecole  Polytechnique,  91128  Palaiseau  Cedex,  France. 


Unhindered  phosphaalkene-  W(CO)j  complexes  are  generated  at  low  tempe¬ 
rature  from  carbonyl  compotinds. 

Cycloaddition  with  DMB  is  used  as  trapping  reaction  to  allow  an  easy, 
characterization  of  the  most  unstable  complexes. 
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SYNTHESIS  OF  q  ^-PHOSPHAAUYL-MOLYBDENUM 
AND  TUNGSTEN  COMPLEXES. 

Francois  Herel«r.  Catharine  Hug«l-La  Goff  and  Francois  Mathey,  LaboraCoire  DCPH 
Ecole  Polytechnique,  9112S  Palalseau  Cedex,  France 


During  the  last  few  years  numerous  phosphorous  analogues  of  classical  tran¬ 
sition  metal  ff  -complexes  have  been  described  in  the  lltterature.  In  this  order 
we  have  recently  described  the  synthesis  and  chraical  properties  of  one  new  type 
of  the  class,  i.e.  the  q^-l-phosphaallyl  iron  complexes  (l). 


3 

We  wish  to  report  here  after  the  synthesis  of  n  -1-phosphaallyl-molybdenum  and 
tungsten  analogues  : 


^CH  =  CHR 

(oc)  XI 


Some  aspects  of  their  reactivity  will  be  presented. 

(1)  F.  Mercier,  C.  Hugel-Le  Goff,  F.  Mathey.  Organomettallics  to  be  published. 
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SYNTHESIS  AND  PROTONATION  OF  SUBSTITUTED  n^-AUYL  COMPLEXES  OF  MOLYBDENUM; 
EVIDENCE  FOR  THE  INTERMEDIACY  OF  CATIONIC  TRANSOID  n^-l , 3-DIENE  SPECIES 


Stephen  A.  Benyunes.  Michael  Green,  Michael  J.  Grinshire,  Stanley  C.  Nyburg, 
and  Adrian  W.  Parkins,  Department  of  Chemistry,  King's  College  London, 
Strand,  London.  WC2R  2LS.  UK. 


The  cationic  molybdenum  acetonitrile  complex  [Mo(NCMe)2(CO)2(Cp)]^[BF^] 
(Cp  «  n^-CgMcg),  reacts  with  l-methoxy-l,3-cyclohexadiene, 

yielding  the  corresponding  diene  complex.  Treatment  of  the  latter  with  NaOMe 
results  in  a  facile  demethylation,  with  the  isolation  in  high  yield  of  a 
neutxel  oxo-substltuted  allyl  complex.  A  direct  synthesis  can  likewise  be 
accomplished  by  the  use  of  l-trimethylsiloxy-l,3-cyclohexadlene  via  a 
fluoride- induced  desllylation.  Similarly,  the  use  of  the  appropriate  acyclic 
diene  allows  the  preparation  of  the  allyl-aldehyde  complex  [Mo(n  -CH^-CH-CH- 

5  ^ 

CH0)(C0)2(ri  -CjMej)]  [1],  which  has  been  characterised  by  x-ray  diffraction. 
Upon  treatment  with  the  Wlttig  reagent  Ph^PCHj,  complex  [1]  undergoes 
selective  attack  at  the  aldehyde  centre  affording  the  methylene-allyl 
complex  [2]. 

Complexes  [1]  and  [2]  are  protonated  readily  by  the  strong  acids  HBF^  and 
CF^SO^H  affording  the  cationic  diene  complexes  [3]  and  [4],  Low  temperature 
n.m.r.  studies  demonstrate  the  initial  adoption  by  the  diene  of  a  transoid 
conformation,  followed  by  an  irreversible  isomerisation  to  the  more  stable 
cisold  species  (scheme). 


[1] .[3],  X-0 

[2] , [4],  X-CHj 


3SO 


NEW  ORGANOMETALLIC  RHENIUM  COMPLEXES  CONTAINING 
THE  ANIONIC  FAC-TRIPOD  ORGANOMETALLIC  LIGAND 
i:n-CgH5{P(0)(0Et)2}3]’  (R  >■  C,  CH3] 

111  2 
Enrique  RoinSn  .  Sergio  HernSndez  ,  Fernando  Tapia  and  Alan  H.  Cowley  . 

^Facultad  de  QuTmlca.  Pontificia  Universidad  Cat611ca  de  Chile.  P.O.Box  6177. 
Santlago-Chlle.  Department  of  Chemistry.  University  of  Texas  at  Austin. 

Texas,  Austin-78712.  United  States. 

A  series  of  new  mono  and  polynuclear  rhenium  complexes  In  low  and  high  oxida¬ 
tion  states  have  been  synthetized.  In  all  of  them  the  anionic  ^ac-tripod  ligand 
L"  =  [n-CgRg{P(0)(0Et)2}3]'  (R  =  H,  CH3)  Is  facially  coordinated  to  the  rhenium 
metal  center.  The  synthetic  route  can  been  described  by  the  scheme. 


L  * 


(i)  THF,  r.t.,-  (ii) ,  (iii) »  (iv)  hv,  0^;  (v)  oxo-abstraction  by  PR^; 

(Vi)  Oj;  (vli)  PR^,  HCl;  (viii)  HCl;  (ix)  (CH^) jCCH^Li,  THF. 

X-ray  difraction  studies  for  the  j[,  2  and  ^  rhenium  complexes  were  carried 
out.  Distortlonal  and  electronic  effects  produced  by  the  anionic  L"  ligand  were 
correlated  with  spectroscopical  properties.  Complexes  6  showed  to  be  potential 
model  for  olefine  metathesis  catalysts  the  obtained  alkylydene  complexes  6. 
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NEW  IRQN([I>  THIOLATES  CQNTArNINU  NI TROGEN-OONOR  LIGANDS. 

J.Takacs.E.  Saos.Z.  N^qy-Mago'S ,  L.  liar  ko  .Research  Group  for 
Petrochemistry  of  the  Hungarian  Academy  of  Sciences.  Veszprem, 
Hungary 

G.Gervasio.Cipartimento  di  Chimica  Inorgamca,  Chimica  Fisica  e 
Chimica  dei  Nateriali,  Universita  di  Torino,  Italy 

T.Hoffmann, Inorganic  Chemistry  Division,  Humboldt  University, 
Berlin,  GDR 


Absorption  of  CO  under  mild  conditions  is  a  useful  and 
convenient  method  for  the  preparation  of  thiolato  iron! II) 
carbonyls  from  solutions  of  Fe(II)  salts  containing  the  necessary 
ligands  and  a  base.  The  compounds  synthesized  by  this  method  all 
contain  a  two-electron  donor  S-,  N-,  or  P-  ligand  in  addition  to 
the  thiolato  and  CQ  groups. 

Using  the  same  method,  several  new  ironCII)  carbonyl  complexes 
containing  thiolato  and  N— donor  ligands  were  prepared. 

Two  types  of  complexes  were  synthesized  and  characterized: 
complexes  of  type  A  with  the  general  formula  FeCS'NlgCCQlg  where 
<S~N)  represents  a  ligand  containing  a  thiolato  and  an  amino 
group;  and  complexes  of  type  f  having  the  general  formula 
Fe<SPh)2<N~N) (COlg  which  contain  a  bidentate  N-ligand  IN*N). 

The  structures  of  two  representatives  were  determined  by  X-ray 
analysis:  FelSC^H^NHg-o IglCQlg  for  type  A  and 
Fe(SPh)2<HaNCaH<,NHa> ICOlg  for  type  B  <Fig.>. 

According  to  the  IR  spectra  the  octahedral  complexes  contain  two 
Ca  ligands  in  ^is.  position,  while  the  coordinated  N  atoms  are 
trans  to  the  CG  groups. 

Both  molecules  possess  a  Cg  symmetry  In  the  solid  state,  the 
twofold  axis  lying  between  the  two  CO  and  the  two  NHg  groups. 
However ,  only  the  molecule  of  type  A  remains  chiral  in  solution 
lowing  to  the  configuration  of  the  chelate  rings  about  the  iron 
atom);  the  chirality  of  molecule  B  in  the  crystal  is  only  due  to 
the  conformation  of  the  chelate  ring  and  will  be  lost  if  the 
compound  is  dissolved  in  a  solvent. 

Complex  A  crystallizes  with  one  molecule  of  tetrahydrofuran 
linked  via  hydrogen  bonds  N-H..0  to  the  complex,  while  the  complex 
molecules  are  enchained  via  weak  N-H..S  bonds. 

A  necessary  condition  for  the  stability  of  such  complexes  is  the 
presence  of  at  least  one  chelating  ligand:  all  the  complexes  loose 
CO  on  heating  and  this  reaction  Is  in  part  reversible.  f 
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preparation  and  chemistry  of  CYCLOPENTADIENYLIRON  BIS(PHOSPHANE) 
LIGAND  CATIONS  CONTAINING  GROUP  IVb  TO  VIb  LIGANDS 

Hans  Schuiaann.  Oepartaent  of  Chemistry,  University  of  Utah,  Salt  Lake  City, 
Utah  84112  (USA) 

L.  Eguren  and  Manfred  L.  Elegler,  Anorganlsch-Chemisches  Institut  der 
Universltdt  Heidelberg,  D-6900  Heidelberg  1  (FRG) 

Arnold  L,  Rhelngold,  Department  of  Chemistry,  University  of  Delaware, 

Newark,  Delaware  19716  (USA) 


The  photochemical  substitution  of  the  coordinated  arene  ligand  in 
Cc5H5Fe(«j^^  -  p-(CH3)2C^H^)l  PF^  in  acetonitrile  solution  in  the  presence  of 
two  equivalents  of  phosphanes  PR^  afford  complexes  of  the  general  type 
I(CjHjFe(PR3)2(NCCH3)']PFg  in  high  yield  and  purity.  Due  to  the  lability  of  the 
coordinated  nitrile .ligand, substitution  reactions  with  donor/  akzeptor  ligands 
containing  group  IVb  to  VIb  centers  afford  electronrlch  complexes  of  the  type 
Cc5H5Fe(PR3)2(L)]PFg  in  high  yield. 

The  reactivity  of  selected  complexes  towards  ligand  displacement 
and  modification  of  the  coordinated  ligand  will  be  reported  together  with 
the  results  of  spectroscopic  investigations  including  X-ray  structure 
analysis.  Obtained  results  and  spectroscopic  trends  will  be  discussed  in 
comparison  with  related  investigations  in  the  £C3H3Fe(C0)2(L)lBF^  series. 
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THE  SYNTHESIS  OF  HETEROMETALLIC  COMPLEXES  BY  USE  OF 
MULTIDENTATE  PHOSPHINE  LIGANDS 

Naqwa  Nawar  and  Anthony  K.  Smith,  Department  of  Inorganic,  Physical 
and  Industrial  Chemistry,  University  of  Liverpool,  P.O.  Box  147, 
Liverpool  L69  3BX .  England. 


It  has  been  shown  that  the  coordinated  ligand  Ph^PC! .CH, )PPh, 
readily  undergoes  Michael  addition  type  reactions:  We  have  made 
use  of  this  reaction  to  synthesise  “dangling"  phosphine  complexes 
of  the  type  CM(CO)^(n  -( Ph2P ) 2CHCH2PPh2 / ]  which  provide  convenient 

starting  materials  for  the  synthesis  of  heteronuclear  metal 
complexes.  Examples  of  such  complexes  are  illustrated  below: 

H  H, 

Ph  ^ ^ 

u  M  ,  \ 


(CO»F« 


(CO)F« 


(C«F« 


-C^cd>t 

P  Ph, 


^  Ph, 
«CO|F^ 


IrQ^CO), 


m<  a(co)J 


«CO»F* 


F«(CO». 


MfCOt, 


teOIFd 


■fh-a  +  (COIFe 

c 


C_c; 

pp^l 


The  syntheses  and  spectroscopic  characterisation  of  these  complexes 
will  be  described,  together  with  some  of  their  subsequent  thermal 
rearrangements. 


Reference 

1.  See  for  example.  A.H.  Herring.  S.J.  Higgins.  G.B.  Jacobsen 
and  B.L.  Shaw.  J.  Chem.  Soc.  Chem.  Commun.,  1986.  882. 
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PHOTOCHEMISTHY  OF  MCCOj^CR-DABXMsFe.Ru) ,  A  GROUP  OF  COMPLEXES  WITH  TWO 
CLOSE-LYING  REACTIVE  EXCITED  STATES. 

Perk  J.  Stufkena.  Hans  X.  van  Oljk  and  Ad  Oskam,  Anorganlsch  Cheolscb 
Laboratorlum,  University  of  AmsterdaiH,  Nieuwe  Achtergracht  166,  1018  HV 

Amsterdam,  The  Netherlands 


The  complexes  M(CO)^(R-DAB)  (M=Fe,Ru;  R-DAB=1,4-dia2a- 1,3-butadiene)  possess 
an  Intense  metal  to  ligand  charge-transfer  (MLCT)  band  in  the  visible  region. 
Irradiation  into  this  band  at  room  temperature  in  the  presence  of  a 
nucleophile  causes  photosubstitution  of  CO.  Flash  photolysis  shows  that  this 
reaction  can  proceed  via  loss  of  CO  or  by  breaking  of  a  Fe-N  bond,  depending 
on  the  substituent  R. 

When  the  complexes  Fe(CO)j(B-DAB)  with  not  too  bulky  substituents  R  are, 
however,  irradiated  into  the  MLCT  band  in  n-pentane  at  150K,  a  wavelength 
dependent  photochemistry  is  observed.  Irradiation  at  the  high-energy  side  of 
the  band  causes  loss  of  CO  and  formation  of  a  dimer  Fe2(C0)g(R-DAB)2.  A 
completely  different  photoproduct,  Fe(CO) j(t)^-B-DAB)  is  formed  upon  irradia¬ 
tion  at  lower  energy.  In  this  latter  complex  the  R-DAB  ligand  has  obtained  a 

4 

novel  I)  -coordination.  Raising  the  temperature  to  200K  causes  a  backreaction 
of  this  photoproduct  to  the  starting  complex. 

Under  similar  conditions  the  complexes  Ru(CO)^(R-DAB)  only  show  the  formation 
of  the  dimer  Ru_(CO)g(R-DAB)_  at  all  wavelengths  of  irradiation,  whereas  the 

2  5  2  jj 

substituted  complexes  Bu(CO)_{R-OAB)(PR2)  only  produce  the  -coordinated 
R-DAB  photoprodue't  Ru(C0)2(t)  -R-DAB^Rj) .  The  occurrence  of  these  two, 
completely  different,  photochemical  reactions  is  explained  in  terms  of  an 
energy  diagram  with  close-lying  reactive  \f  and  ^LCT  excited  states.^ 


References 


1) 


H.K.  van  Dljk,  D.J.  Stufkens  and  A.  Oskam,  submitted  for  publication. 
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Synthesis,  Structure  and  Conformational  Analysis 
OF  Chiral  (Fe(CO)LiL2{ii<-DiENE))  Complexes. 


LSolana.  C.M.  Adams,  S.Chimichi,  A.  Hafioer  and  W.  von  Philipsbom 

Organisch-Chemisches  Institut  der  Universit&t  Ztirich,  CH-80S7  Ziirich 
(Switzerland) 


A  versatile  method  for  selective  and  stepwise  carbonyl  displacement  in  acyclic 
(Fe(CO)3(diene))  and  (Fe(CO)3(enone))  complexes  by  phosphane  or  phosphite 
ligands  is  described.  The  reactions  are  applicable  to  alkyl-substituted  and 
fbncdonalized  1,3-dienes,  for  example,  die  sorbic  aldehyde  complexes  1  and  2  : 


CHO  (CH3)3N0/L 


CHjCN/arc 


OC''V'’P< 

CO  *ret3 


CHO 


L  =  P(OM«)j*  I*(OEl)3,  PEI3.  PPhj 


Complexes  of  type  2  exhibit  planar  chirality  (racemate),  those  of  type  1  a  chiral 
iron  centre  and  a  chirality  pliie  (two  racemic  diastereoisomers).  The  molecular 
stmcture  of  the  predominant  racemic  diastereoisomer  of  2.  was  determined  by  X- 
ray  diffraction. 


In  solution,  complexes  of  type  1 , 2  and  2  are  fluxional : 


f'  r  r 

and  show  temperature-dependent  ^^C-,  l^O-  and  3lP-NMR  spectra.  The 
conformational  isomers  and  their  relative  population  were  assigned  at  180-2()0K 
based  on  13c  and  3lp  chemical  shifts  and  ^J0P,P)  and  2j(P,C)  spin  coupling  data. 
The  structtnal  and  spectroscopic  results  indicate  a  pronounced  stereochemical 
preference  of  the  iron  ligands  (Spending  upon  ligand  size  and  diene  substitution. 
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SONOCHEMICALLY  PROMOTED  ACCESS  TO  NEtf  ORGATIO  IRON  COMPLEXES. 


Patrick  Br^gaint,  Christoohe  Roger.  Jean-Ren4  Hamon 

and  Claude  Lapinte.  Laboratoire  de  Cbinie  des  Organom^talliques , 

UA  CNRS  415,  University  de  Rennes  1,  35042  Rennes  Cedex,  France. 


The  high  intensity  ultrasound  is  a  powerful  tool  in 
organometallic  synthesis.  It  allows  the  use  of  stoechionetric 
amount  of  activated  reducing  reagent  (i.e.  colloidal  potassium) 
which  improved  the  chemistry  of  the  formed  highly  reactivity 
species.  It  enhances  the  reactivity  of  insoluble  transition 
metal  complexes  such  as  lFe(CsPhs ) (C0)2 and  it  also  can  be 
used  for  generation  of  transient  zerovalent  transition  metal 
intermediates  like  metal  vapor  chemistry.  These  properties  are 
illustrated  by  the  equations  1  and  2  which  shown  the  synthetic 
interest  of  ultrasound  to  developp  new  reactions. 


re<CsPhs  )  (CO)*Br  +  2  K 
1 

20  kHz 

2^  +  CHjCHal  - ^ 


20  kHz 

- ^  (Fe(C3  Phi  )  (CO)j  J-K* 

eq.  1 

Fe(C3  Phs  )  (C0)iCHzCH3 
3 


20  ItHi  50®C 

FeCl*  (P"^ P)  +  2  K  - ! - ^  Fe(CsMes)(^ P)H 

4  Cs  Mes  H  5 


eq.  2 


P  P  :  Ph*  P-CKjCHi-PPhi 
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1,1 ’-8IS(DIPHENyLPH0SPHlN0)FERR0CENE  AS  A  BRIDGING  LIGAND  IN 
HETEROBINUCLEAR  ORGANOMETALL IC  COMPLEXES 

Dili  Drama  and  Jukka  Hietala,  Department  of  Inorganic  Chemistry, 
University  of  Helsinki,  Vuorikatu  20,  Sf-OOlOO  Helsinki,  Finland 


In  recent  papers  we  have  studied  bi nuclear  diphosphine-b ridged 
complexes  formed  by  bis(diphenylphosphino)acetylene  and  L^M 
(L^M=Cp(C0)2Mn;  (CO)jCr;  (C0)5Mo;  (C0)5U).  In  this  work  we  use 
ferrocene  instead  of  acetylene  to  yield  heterobimetallic  trinucle- 
ar  complexes  with  the  hope  to  get  complexes  with  unusual  catalytic 
properties.  The  preparation  of  transition  metal  complexes  of  type 
[Fe(CjH^PPh2)23[L^M]2  using  organothallium  compounds  as  intermedi¬ 
ates  is  described.  The  compounds  are  fully  analyzed  and  the  crys¬ 
tal  structure  of  bi8[n^-(pentacarbonyl-molybdenum)diphenylpho8- 
phinocyclopentadieny 1 ] i.ron  has  been  determined  from  X-ray  diff¬ 
raction  data. 
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Renarkable  Effectis  of  a  Pentafluoroidienyl  Group  on  the 
Stereoselective  Reactions  of  a  Chiral  Iron  Acyl  Cosiplez 


Iwao  oilma  and  Hyok  Boong  Kwon 
Department  of  Chemistry,  State  University  of  New  York 
at  Stony  Brook,  stony  Brook,  New  York  11794,  U.S.A. 


A  novel  chiral  iron  acyl  complex,  [ (CgF5)Ph2P] (CO)CpFe-COMe 
(PFCHIRAC),  is  synthesized.  The  stereoselective  aldol  and  Imine 
condensation  reactions  with  benzaldehyde  and  benzylideneaniline 
using  the  lithium,  tin,  aluminum,  and  copper  enolates  of  PFCHIRAC 
are  studied.  The  reactions  give  (R»,s*) -products  regardless  of 
the  metal  enolate  species  with  high  stereoselectivities  (89  -  99% 
d.e.).  The  observed  unique  stereo-differentiation  is  rationalized 
based  on  an  electron  donor  -  acceptor  type  attractive  interaction 
between  the  pentaf luorophenyl  moiety  and  the  enolate  oxygen.  The 
variable  temperature  NMR  (^H,  ^®F,  ^^P)  study  of  the  dynamic 
behavior  of  PFCHIRAC  strongly  supports  the  rationale. 


exo-enolate  endo>enolate 

(trans)  (ds) 


I RCHO  I  RCHO 

(R*,  R*)- aldol  (R*.  S>  aldol 


predominant  for  CHIRAC  predominant  for  PFCHIRAC 
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SYNTHESIS  AND  STRUCTORB  OF 

( 1 , 1'  -BIS  (DIPHENYIfSOSFHINO)  FERROCENE)  TRICARBOHYURON  ( 0)  , 

(F0FP)F«(C0)3 

Llna-Eana  Lia*.  Sbow-Kei  Yeh,  and  Chu-Chiah  I>in 
Institute  of  Chemistry,  Academia  Sinica 
Nankang,  Taipei,  Taiwan  11529  ROC 


(Fdpp)Fe(CO}3  has  been  prepared  by  the  reaction  of  l,l'-bis- 
(diphenylphosphino)  ferrocene  and  (maleic  acid)  tetracarbonyl- 
iron(O)  as  firstly  attacked  by  trimethyl aiaine-oxide.  The  struc¬ 
ture  of  (fdpp)Fe(CO)3  has  been  studied  with  ir,  nmr,  and  x-ray 
diffraction. 

Crystals  of  .(fdpp)Fe(CO}3  crystallize  in  the  monoclinic 
space  group  PI^/c  with  cell  constants  a  9.710(3),  b  16.162(9),  c 
19.910(5)  A,  and  3  95.78(2)  deg.  The  x-ray  diffraction  studies 
have  resulted  in  a  final  R  0.036  for  2416  reflections.  The  two 
cyclopentadienyl  moieties  are  staggered.  The  coordination 
geometry  around  the  tricarbonyl  Fe  is  a  distorted  trigonal 
bipyramid  with  one  P  occupying  the  equatorial  site  and  the  other 
P  axial.  The  P-Fe-P  angle  is  99.88(7)  deg.  The  ferrocenyl  Fe 
still  holds  its  sandwiched  position.  There  is  no  direct  Fe-Fe 
interaction. 


FERRQCENES  STUDIED  BY  NMR  AND  CYCLIC  VOLTAMMETRY 


Agnes  G.Nacry,  Chemistry  Department,  Central  Research 
Institute  for  Physics,  1121  Budapest, Hungary 

P&l  SohAr,  EGIS  Pharmaceuticals,  Spectroscopic  Department, 
POB  100,  1475  Budapest, Hungary 


Ferrocene  analogues  of  chalcone  substituted  In  the 
ortho  position  /!/  were  prepared  and  investigated  by  ^^C  NMR 
^Uld  cyclic  voltammetry.  The  change  in  the  oxidation  potential 
of  the  ferrocenyl  group  and  the  changes  of  the  electron  den¬ 
sities  at  the  carbon  atoms  in  the  molecules  caused  by  the 
substltuens  are  presented  and  the  inr2UDolecular  interactions 
are  discussed.  A  ccn^arlson  of  these  effects  in  the  ortho- 
and  para-substituted  series  is  also  given. 
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A  Simple  Route  to 
Ruthena-  and  Osmacycloalkanes 


Rolf-Michael  J.niscn  and  Ckkcliard  Lindner*,  liistitut  fur  Aiiorganiscite  Cliciitic  dcr  Uiiiver- 
sitiit,  Aiif  der  Morgcnstolle  18,  0-7400  Tubingen,  West-  Cermaiiy 


For  lack  of  suitable  synthetic  methods,  only  few  monoiiiiclear  carbonyl  complexes  of  the  iron 
triad,  containing  metaU-carbon-<r-bonds,  are  known.  By  using  the  nucleophilic  elimination 
cycloaddition  method  we  found  a  simple  route  to  these  systems**^*. 

Reaktion  of  [M(CO)4]*"  (M  =  Fe,  Ru,  Os)  with  a,  a;-alkanediyl-bis(trifluoromethanesul- 
fonates)  yields  three-  to  six-fflembered  metallacycles. 


(OqMH 


/R 


R=H;  M=Fe,Ru,0s 
RsCH^;  M=Ru.0s 


R  =  H; 

MsFe.Ru.Os 

R,J: 


M=Ru.0s 


The  ring  systems  show  the  expected  reactivity.  Thermal  decomposition  results  in  the  forma¬ 
tion  of  the  corresponding  alkcnes  and  alkadienes.  Formal  insertion  of  CO  in  one  of  the  M-C 
bonds,  followed  by  reductive  elimination  of  the  metal  fragment,  yields  cyclic  ketones. 


References: 

1)  E.  Lindner,  E.  SchauQ  ,W.  Hiller  and  R.  Fawzi,  Angew.  Chem.  Int.  Ed. 
Engl.  23,  711  (1984). 

2)  E.  Lindner,  R.-M.  Jansen  and  H.  A.  Mayer,  Angew.  Chem.  Int.  Ed.  Engl. 
25,  1003  (1986). 
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Alkene  Complexes  of  RuthenluB(O) :  Photochemical 
Alkene  Hydrogenation 


Jonathan  Vesaey,  Michael  Whittlesey  and  Roger  Mawby 
Department  of  Chemistry.  University  of  York,  York  YOl  5DD,  England 


We  have  prepared  alkene  complexes  of  ruthenltiB(O) , 
CRu(C0)2(CHX«CXY)  (PMe2Ph)2].  where  X  =  C02Me  or  CM,  Y  -  H  or  Cl: 

(!)  by  rearrangement  of  vinyl  hydride  complexes 
CRu(CO)2(CX=CXy)H(PMe2Ph)23. 

(ii)  by  displacement  of  H2  from  CRu (CO )2H2(PMe2Ph >2], 

(ill)  by  displacement  of  ethene  from  Cru{CO)2(C2H4) (PMe2Ph)23» 


Detailed  n.m.r.  studies  have  indicated  three  stereochemistries 
for  these  complexes  (shown  below,  where  L  »  PMe2Ph): 


OC  I 

CXY 
Ru — n 
/\  CHX 
OC 


CO 

*’\J  CXY 
Ru— // 

CO 


OC 


\l  CXY 
Ru— // 

/ 1  CHX 

CO 


(1) 


(2) 


(3) 


The  relative  energies  of  (1),  (2)  and  (3),  and  the  energy  barriers 
for  their  interconversion,  appear  to  be  very  sensitive  to  the 
nature  of  X  and  Y. 


We  are  currently  studying  the  photochemical  reactions  of  the  alkene 
complexes  and  their  vinyl  hydride  precursors.  In  CgDg  solution  and 
in  the  absence  of  free  H2,  CRu(C0)2{CH(C02Me)“CH(C02Me)} (PMe2Ph)2] 
yields  the  hydrogenated  product  Me02CCH2CH2C02Me  under  irradiation, 
with  concurrent  formation  of  a  new  organo-ruthenium  complex. 
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REACTIONS  OP  ARENE-RUTHENIUH  BISOELPIN  COMPLEXES 


Richard  S.  Batos  and  Anthony  H.  Wright.  Dapartmant  of  Chamistry, 
University  of  Nottingham,  Nottingham,  NC7  2RD..  U.K. 


Arana  ruthenium  bisolafin  complexes  (1)  can  be  made  in  high  yield 
utilising  low-temperature  ultrasound.  The  reaction  appears'  to  be 
general  for  different  types  of  aromatic  and  for  a  range  of 
different  olefins.  The  scope  of  the  reaction  will  be  described. 


I 

Ru 

v"  y 

(I) 

These  complexes  are  highly  reactive,  undergoing  both  substitut.^n 
and  oxidative  addition  reactions.  When  simple  CO  substitution 
reactions  are  carried  out,  products  involving  arene  loss  are 
isolated.  However  with  other  substitution  reactions,  complexes  of 
the  form  iareneiRuLz  may  be  isolatei 

The  bisolefin  complexes  are 
particularly  suitable  for  oxidative 
addition  reactions  that  generate 
four-electron  donor  ligands.  Thus 
the  addition  of  allylbromide 
generates  the  new  series  of  air 
sensitive  complexes 
(arene)RuBr(allyl )  (II).  These  and 
other  products  of  oxidative 
addition  reactions  will  be 
described. 


<^> 

I 


Ru 


(I!) 


Zn 


(CaHaRiaRuaCla 


COMPARATIVE  STUDY  OF  THE  BIDENTATE  PHOSPHINE  LIGANDS 
BI8(DmENYLPHOSPHMO)METHANE  (DPPM)  AND 
1,1-BISaMPHENYLPHOSPHMO)ETHENE  (DPPEE) 

WITH  COMPLEXES  OF  METAL  CARBONYLS 


RICHARD  H.  DAWSON  and  ANTHONY  K,  SMITH 

DEPARTMENT  OF  INORGANIC.  PHYSICAL  AND  INDUSTRIAL  CHEMISTRY, 
UNIVERSITY  OF  LIVERPOOL. 

P.O.  BOX  147. 

LIVERPOOL.  L69  3BX. 

UNITED  KINGDOM. 


The  use  of  muutidentate  phosphine  ligands  to  stabilise  and  to 

PROVIDE  SITES  OF  REACTIVITY  IN  HOMO-  AND  HETERO-  METALLIC 
SPECIES  IS  WELL  KNOWN. 

Studies  comparing  and  contrasting  such  ligands  are  rare.  We 
REPORT  A  comparative  STUDY  OF  B I S( D I PHENYLPHOSPH I  NO ImETHANE 
AND  1. l-BIS(OIPHENyLPHOSPHINO)ETHENE  IN  REACTIONS  WITH  MONO-. 
BI-  AND  TRI-METALLIC  COMPLEXES  OF  IRON.  RUTHENIUM.  OSMIUM 
AND  RHODIUM. 

Examples  of  some  of  the  complexes  to  be  discussed  include: 
Fe(C0)3(L-L),  M3(C0)9(L-L)2  (M  =  Ru  and  Os)  and 
Rh2(^-C0)Cl2(L-L)2. 

Ha 

c 

Ph2p/'  '^pPh2 

DPPM 


c? 

II 

c 

Ph2p^  pPha 
DPPEE 
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REACTIVITY  PATTERNS  OF  DINUCLEAR  DIPHOSPHAZANE  LIGAND  BRIDGED 

DERIVATIVES  OF  COBALT 

John  S.  Field.  Raymond  J.  Haines  and  Lesley  A.  Rix,  U.N. /C.S . I . R. 
Research  Unit  of  Metal  Cluster  Chemistry,  Department  of  Chemistry, 
University  of  Natal,  P.O.  Box  37S,  Pietermaritzburg  3200,  Republic 
of  South  Africa. 

Dinuclear  diphosphazane  ligand  bridged  derivatives  of  cpbalt  of 
the  type  [Co, (CO) „ { M- (RO), PN(Et)P(OR), }, ]  (R  -  Me  or  Pr^)  are 
electron-rich  and,  as  such,  are  susceptible  to  electrophilic  attack. 
Reactions  with  I, ,  CBr«  and  CCI4  in  toluene  lead  to  loss  of  CO  and 
formation  of  the  halogeno-bridged  species  [Co,  (u- X)(u-CO)(CO),{u-(Fb),- 
PN(Et)P(OR), },  ]♦  (R  =  Me  or  Pri;  X  «  I,  Br  or  Cl).  These  cations 
are  readily  reduced  by  BH*~  to  afford  essentially  two  neutral 
products  which  spectroscopic  measurements  indicate  to  be  [Co, (C0)4- 
ly- (RO), PN(Et)P(OR), }, ]  and  the  dihydrido  species  [Co,H,Cy-C0)(C0),- 
{y-(RO),PN(Et)P(OR), },].  Reaction  of  [Co, (C0)4{y- (MeO),PN(Et)P- 
(OMe), }, ]  with  CCI4  in  methanol  (rather  than  toluene)  in  the  presence 
of  BPh4-  gives  the  salt  [Co(CO), {P(OMe), }, { (MeO),PN(Et)P(OMe), }] 
[BPh4]  as  confirmed  X-ray  crystallographically .  Significantly, 
the  cation  is  mononuclear  with  two  P(OMe),  ligands,  as  well  as  a 
pendant  diphosphazane  ligand,  bonded  to  the  cobalt  atom.  Presum¬ 
ably,  the  P(OMe),  ligands  derive  from  chlorine  radical  attack  at 
the  phosphorus  atom  of  a  diphosphazane  ligand  resulting  in  fission 
of  the  P-N  bond  and  formation  of  P(OMe),Cl;  the  latter  is  then 
attacked  by  methoxide  ions  to  give  the  P(OMe),  ligand.  Protonation 
of  [Co,  (CO) 4{y- (RO),PN(Et)P(OR), >, ]  using  HPFt  in  methanol,  or  even 
methanol  alone,  proceeds  rapidly  and  quantitatively  to  give  the 
bridged  hydrido  species  [Co, (w-H) (C0)4(P- (RO),PN(Et)P(OR), >, ]  + 

R  =  Me  or  Pri)  the  structure  of  the  BPh4*  salt  having  been 
determined  X-ray  crystallographically. 
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SYNTHESIS  AND  REACTIVITY  OF  VINYLIDENE-,  KETENIMIN- 
AND  AZACARBENEC RHODIUM) -COMPLEXES 


0.  Brekau  and  H.  Werner 

Inatltut  fur  Anorganlsche  Choile  der  Unlversltat  Wurzburg, 
Am  Hubland,  D-8700  Wurzburg 


The  paper  deacribea  the  synthesta  of  monomeric,  halfaandvich- 
type  vlnylldene(rhodlum)  corapounda  (C2Hj)(PPr2)Rh(=C«CHR) 
with  bulky  and  atrongly  electron  withdrawing  aubatltuenta 
at  the  vlnylldene  ligand  (R"*Bu,  CO2CHJ). 

Via  cycloadditlon  reactlona  of  these  compounds  with  organic 

2 

azides  (R’N^),  the  corresponding  n  -N,C  ketenimln  complexes 
[ Z ]  - ( C jHj )  ( PPrj ) i(hC(CTO^(R ’  )  are  obtained  which  are  useful 
precursors  for  cyclic  azacarbene(rhodlum)  derivatives  [(CjHj)- 

(PPrj  )lihC(CH^R)^(R’ )  ]BF^.  In  addition,  a  stereoselective 

2  2 

1  -N,C  to  n  -C,C  rearrangement  of  the  ketenlmln(rhodlum) 


compounds  will  be  reported. 


BIMETALLIC  ROOIUM  (1)  COMPLEXES  OF  FLUORINATED  THIOLATE  LIGANDS. 


D.Cruz-Garritz,  J.  Garcia  Alejandre  and  H.  Torrens  Miguel 
Departamento  de  Qufmica  InorgSnica,  Oivisidn  de  Estudios  de  Posgrado, 
Facultad  de  Qutmica,  Unlversidad  Naclonal  Autdnoma  de  Mgxico, 

Cd.  Universitaria,  Mexico,  D.F.  C.P.  04510 


The  syntheses  and  characterization  of  new  rhodium  (I)  bimetallic 
compounds  of  the  type  [Rh(/tt-SRf)  (C00)]2  are  presented.  The 
complexes  were  prepared  by  metathetic  reaction  of  [Rh(^-Cl )(C0D)]2. 
where  COD  =  cyclooctadiene,  with  M{SRf)n  whereM=  Pb,  n  =2  and 
SRf  =  P-HC5F4S”,  P-FC5H4S”,  CsFsS”  or  M  =  Ag,  n  =  1  and  SRf  =  CF3S“. 
Because  of  the  relevance  of  these  species  to  a  number  of  catalytic 
processes,  their  reactivity  pathways  towards  triphenlphosphine  and 
carbon  monoxide  has  been  examined  in  detail,  stablishing  significant 
diferences  that  can  be  related  to  the  basicity  of  the  fluorinated 
pseudohalides  and  of  the  (phosphine/dimer)  ratio  employed.  The  com¬ 
plexes  [Rh(iU-SRf)(C0)2]2;  [Rh  (yU-SRf)(P03)(CO)2];  [Rh(SRf)(P03)(CO)2] 
and  [Rh(SRf)(P03)(COD)]  were  isolated. 

These  compounds  were  characterized  by  the  usual  spectroscopic 
techniques,  the  molecular  "bend”  structures  of  [Rh(/U-SC5F5){C0D)]2, 
[Rh(^-SC6F4H)(C0D)]2  and  [Rh(/U-SC6H4F)(C0)2]2  as  shown  by  X  ray 
diffraction  will  be  discussed. 

A  prelimary  study  of  the  behavior  of  the  complexes  [Rh(^SRf)(C0D)]2 
on  olefine  hidrogenation  reactions  is  also  presented. 
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VOLTAMMETRIC  BEHAVIOUR  OF  [  CrCHCOOH)]  ** 


J.  Sgvnkarezuk.  1.  Orela.  J.  Kublckl 

Institute  of  Inorganic  Technology  and  Mineral  Fertilizers, 
Technical  University  of  Wroclaw,  Wybrze±e  V^piahskiego  37, 
50-370  Wroclaw,  PO-AND 


Electrochemical  reduction  of  the  complex  cations  [CrCH  03^3*^ 
and  CCrCHCOO)]^*  in  0.5  M  solution  of  sodium  perchlorate 
Csupportlng  electrolyte)  was  investigated. 

Voltammetric  behaviour  of  prepared  complex  Indicates  that  at 
pH  «  4.0  there  are  t%i«  cathodic  fseaks  corresponding  to  the 

following  processes: 

CCrCH  O)  )*•  +  e  =  Cr*‘  +  6H  O  Cl) 

2  «  2 

tCrCHCCX))]  +  e  •=  CCrCHCOO))*  C3) 

It  was  noticed  that  with  the  Increase  of  the  scan  rate,  peaks 

potentials  move  towards  more  negative  values.  Cyclic  voltammetry 

of  [CrCHCOO)]**  on  hanging  mercury  drop  electrode  shows  that  there 

are  no  anodic  peak  corresponding  to  the  cathodic  ones.  Anodic 

process:  Cr**  +  6H  O  *  tCrCH  O)  3**  +  e  is  observable  in  the 

2  2  0 

values  ca  -0.40  V  Creferred  to  Ag/AgCU  electrode).  These 
experimental  facts  prove  that  reduction  of  cations  is  totally 
irreversible  in  both  cases. 


Some  clectroklnetlc  parameters  were  calculated: 


transfer  coefficient 

reaction  Cl) 

0.  43 

reaction  C3) 
0.59 

dl mens! on 

Tafel  coefficient 

0.14 

0.  lO 

V 

peak  potential  <vao.  i  v^»> 

-1.15 

-1.47 

V 

half -peak  potential 

-1.18 

-1.41 

V 

diffusion  coefficient 

6.  5*  10"* 

3.  3-10"* 

cm*^s 

standard  rate  constant 

(calc,  cil  half-peak  polanlial) 

4.5*10~* 

1.3‘10"* 

cm/s 
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THE  MECHANISM  OF  OXIDATION  OF  2-HYDROXYCYCLOHEXYL  RADICAL  TO 
CYCLOPENTANECARBALDEHYDE  BY  COPPER  IONS  IN  AQUEOUS  SOLUTIONS. 

Moharred  Masarwa,  Haim  Cohen  and  Dan  Meyerstein 
Nuclear  Research  Centre  Negev,  R.  Bloch  Coal  Research  Center  and 
Chemistry  department  Ben-Gurion  University  of  the  Negev,  Beer-Sheva. 

Copper  ions  are  known  to  change  the  reaction  course  of  the  oxidation  of 
cyclohexene  by  peroxydisulphate.  It  has  been  suggested  that  this  change  is 
due  to  the  selective  oxidation  of  2-hydroxycyclohexyl  radicals  by 
copper(ll)  to  yield  cyclopentanecarbaldehyde.  We  decided  to  study  the 
detaiied  mechanism  of  this  reaction  by  the  pulse-radiolysis  technique. 

2-Hydroxycyclohexyl  radicals,  produced  by  the  addition  of  hydroxyl  free 
radicals  to  cyclohexene,  were  reacted  with  Cu^^aq  3"*^  'O”® 

aqueous  solutions.  Surprisingly  enough  it  was  found  that  Cu^*aq  ''33°* 
only  slowly  with  the  free  radicals.  On  the  other  hand  Cu*aq  '■e3ct  with 
2-hydroxycyclohexyl  radicals  with  a  rate  approaching  the  diffusion 
controlled  limit.  The  product  of  the  latter  reaction,  (I)  .  rearranges  in  a 
process  obeying  a  first  order  rate  law  into  a  second  short  lived 
intermediate,  (II).  The  absorption  spectrum  of  (II)  indicates  that  the 
copper-carbon  bond  was  maintained  in  the  rearrangement  process.  The 
intermediate  (II)  decomposes  in  a  process  obeying  a  first  order  rate  iaw  to 
form  the  final  products.  The  rate  of  both  first  order  processes  is 
independent  of  [Cu^^,]  and  [Cu*,,].  Cyclopentanecarbaldehyde  is 
quantitatively  formed  in  this  reaction  sequence.  A  detailed  mechanism 
for  these  reactions  is  proposed  and  discussed. 
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ORGANOMETALLIC  PHOTOCHEMISTRY  IN  SUPERCRITICAL  FLUIDS 


Stevan  M  Howdle.  Martyn  Poliakoff.  Michael  A.  Healy 
and  John  M.  Uhalley 

Department  of  Chemistry.  University  of  Nottingham. 
Nottingham.  England  NC7  2RD 


Supercritical  fluids  have  exciting  advantages  over  conventional 
solvents  as  media  for  photochemical  processes,  particularly  those 
involving  reactions  between  gases  and  relatively  involatile 
materials.  Supercritical  Xe  (T„  16.9"C.  59  atm.)  has  the  added 

benefit  of  total  spectroscopic  transparency  from  far  ultra-violet 
to  far  infra-red.  Unfortunately,  the  high  pressures  associated 
with  supercritical  fluids  have  prevented  their  use  outside  highly 
specialised  laboratories.  However,  many  of  the  the  hazards  of 
working  with  high  pressure  gases  are  reduced  greatly  by  use  of  a 
cell  with  a  very  small  internal  volume. 

In  this  poster,  we  describe  the  construction  of  such  a  miniature 
high  pressure  cell  for  spectroscopy  and  photochemistry  in  supei — 
critical  fluids  close  to  room  temperature.  The  stainless  steel 
cell  (internal  volume  <lml.  CaFz  windows)  has  maximum  operating 
pressure  of  2Z0  atm.  and  a  maximum  temperature  of  100**C.  The 
cell  is  magnetically  stirred  and  can  be  used  with  fluids  such  as 
Xe,  COa  .  CaH,.  ,  CaHe  and  SF^. 

We  illustrate  the  use  of  the  cell  by  describing  the  photochemical 
reactions  of  transition  metal  carbonyl  complexes  with  Ha  which 
generate  complexes  containing  "non-classical"  n*-Ha  ligands. 

Such  complexes  are  often  thermally  unstable  but  we  have  already 
shown  that  their  lifetimes  can  be  extended  by  increased  pressures 
of  Ha  [1].  The  effect  is  particularly  dramatic  in  supercritical 
Xe  because  the  concentration  of  dissolved  Ha  is  much  higher  than 
in  a  conventional  solvent  under  similar  conditions.  We  present 
results  of  kinetic  and  spectroscopic  measurements  on  compounds 
such  as  (n-toluene)Cr(CO)a(Ha)  or  (n-CsHs)Mn(CO)a(Ha) .  Those 
compounds  are  stabilised  sufficiently  in  supercritical  fluids  to 
be  studied  at  temperatures  in  excess  of  80'*C  with  a  conventional 
IR  spectrometer. • 


[1]  RK  Upmacis,  CE  Gadd ,  H  Poliakoff.  MB  Simpson.  JJ  Turner, 
R  Whyman  and  AF  Simpson.  J.  Chem.  Soc.  Chem.  Commun. 
(1985)  27. 
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HBACOaVIW  OP  IHB  IHIHSITIOH  MEIM.  GABBOMUS  IN  OHE  SUBSHTO- 
OXON  BE&CXIONS  WITH  CULBBON^iLOGEN  ANN  NLEMEaTF-HINBOGEN  BONN 

PESfiXON. 

Bg^idj^iganov  and  A""”  TainansAaya,A.N.Nesaeyanov  Institute  of 
Organo-element  Coii5>ounds,0SSB  Acadeny  of  Science8»28  Vavilov 
Str.|II78I3  MoseowtU.S.S.B. 


EPR-spectroBoopy  Nas  been  applied  to  determine  rate  cons¬ 
tants  of  halossn  abstraction  from  E— Hal  (KsaliylfaHyl*  aryl)  by 
metal  carbonyl  radicals  Ee(CO)j,lln(CO)j»CjHjW(CO)j,C5Hjllo(CO)j 
nnH  coordlnatively  unsaturated  Cr(C0)j-particle8,  In  accordan¬ 
ce  witb  the  rate  constant  values  of  halogen  abstraction  from 
mono-idl-,tri-  and  polyhalogen  containg  compounds  found  the  re¬ 
activity  of  metal  carbonyls  in  tlie  substitution  reaction  pro¬ 
ceeding  with  carbon-halogen  bond  rupture  increases  in  the  se¬ 
ries: 

HegCCOjjo? 

Halogen  containing  conipoonds  replacing  each  otheri  a  symba- 
tic  change  of  rate  constants  of  halogen  abstraction  for  diffe¬ 
rent  acceptors  studied  was  observed. 

Ihe  rate  constants  of  hydrogen  abstraction  from  trietylsila- 
ne  were  determined  by  the  analogous  procedure  and  the  follow¬ 
ing  order  of  metal  carbonyls  activity  in  (CgH^J^Si-radicals 
generation  is  displayed: 

162(00)10  >Jta2(°0^I0  /CjHjPeCCOg/g 
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THE  HIGRATION  OF  THE  Cr(CO)i  GROUP  FROH  THE  SIX-  TO  THE 
FIVE-HEHBBRED  RING  IN  SORE  POTASS I UR  INDENYLS  IN  THF . 

Albarto  Caecon ■  Alassandro  Gambaro,  Saver io  Sant i 
Dipartlmento  di  Chimica  Fisica,  Via  Loredan  2,  PAOOVA 

Alfonso  Vanzo 

Cantro  Scudi  Staci  Holacolari  Radical ici  Eccitati  del  CNR, 
Via  Loredan.  2  -  3S131  PADOVA  (Italy) 

Tha  haptotropic  migration  occurring  in  the 

Cr<CO)3  complexed  fluorenyl  anion  has  received  much 
attention  In  tha  near  past  In  contrast,  despite  a 

theoretical  study  on  the  iso-lobal  cyclopantadienyl-iron 
complex  no  experimental  details  have  been  published  up 
today  for  the  CrCCOla  migration  in  the  indenyl  system. 

In  this  communication  we  report  the  generation,  tha  IR 
and  the  ’H  NHR  spectra  of  some  j|*-( R , R indenyl  > -Cr(CO > * 
anions  in  THF.  At  T  >  253  K  tha  CrCCO),  group  migrates  from 
the  six-  to  the  f ive-membered  ring: 


Tha  kinetics  have  been  followed  by  both  ’H  NHR  and  IR 
spectroscopies,  and  the  data  obtained  suggest  that  the 
haptotropic  rearrangement  occurs  through  a  peripheral 
pathway. 


'  A.Ceccon,  A. Gambaro.  A.Venzo,  V.Lucchini,  T . E . Bi t terwo 1 f , 
J. Shade,  J ■ Orzamometal .Chem. . 327( 1987)S5  and  ref.  therein 
=  T.  A.  Albright  ,  SLL  ai..  ,  J •  Amer  ■  Cham.  Soc  ■  .  1  05(  1983)3396 
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KINETICS  OF  THE  BENZYLIDENEACETONE  (bda)  LIGAND  SUUSTI'IVflON  IN  THE 
iFe(bda)  (00)^1  OJMPLEX  BY  DIIMINES 

Edison  Stein,  Fatima  Squizani  Livotto  and  Eduardo  J.S,  Vichi,  Institute  de  QuI- 
mica,  Universidade  Estadual  de  Cattpinas,  C.P.  6154  -  Canpinas,  SP,  Brazil 

The  kinetics  and  mechanism  of  the  benzylideneacetone  substituition  in  the 
title  ccnplex  by  2 , 2 ' -bipyridyl  and  2-acotylpyridineanil  have  been  studied.  The 
reactions  were  followed  by  I.R.  spectroscopy  by  monitoring  the  sharpest  vCKD 
band  of  the  Fe(OO)^  group  in  both  the  reagents  and  products.  The  mechanism 
depends  on  the  incoming  ligwd.  For  bipy,  the  reaction  occurs  via  two 
concurrent  paths,  an  dissociative  (Id)  and  a  dissociative  (D) : 


For  the  assimetric  2-^K«tylbipyridineanil,  only  the  dissociative  path  is 
observed.  Both  nitrogen  atoms  of  the  inconing  ligand  can  bind  to  thi; 
16-electrons  intermediate  (A)  leading  to  intermediates  C  and  D; 


The  kinel  ics  results  and  the  mechanism  will  lx?  discussed  in  terms  of  the 
eletronic  .in  steric  properties  of  tlic  attaching  ligands. 
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ADDITION  OF  ACRYLONITRILE  TO  ANIONIC  TRANSITION  METAL  HYDRIDES 

Marcetta  Y.Daransbourg*,  Barbara  Florls*^.  and  Kay  A.Youngdhal* 

(a)  Department  of  Chemistry.  Texas  A  &  M  University,  College  Station, 77843  USA 

(b)  Dipartimento  d1  Chimica,  University  "La  Saplenza",  1-00185  Roma,  Italy. 


The  Insertion  of  olefins  Into  transition  metal -hydrogen  bond  -  a  reaction 
postulated  as  an  Intermediate  step  In  catalytic  processes  Involving  chemical 
modification  of  olefins  (1)  -  may  be  Investigated  with  suitable  model  reac¬ 
tions.  The  reactivity  of  HCr(C0)5"  PPN'^  Indicated  a  predominant  hydride 
transfer  character  with  polar  organic  substrates  (2)  and  therefore  It  was  a 
promising  system  for  Investigating  the  behaviour  of  selected  alkenes. 

PPN'*'  HCr(C0)5"  added  to  acrylonitrile  used  in  excess,  In  THF  as  the  sol¬ 
vent,  at  room  temperature,  and  under  a  nitrogen  atmosphere,  to  yield  PPH"*" 

CH  CH(CN)Cr(CO)g”  (3)  quantitatively. 

Some  acrylonitrile  oligomers  were  Isolated,  but  blank  experiments  ruled 
out  the  possibility  that  the  addition  product  is  an  intermediate  in  the  poly¬ 
merization  process. 

A  radical  process  can  be  excluded,  on  the  basis  of  the  lack  of  any  CIDNP 
effect.  A  dissociative  process  Is  ruled  out  by  the  results  of  studies  on 
exchange.  At  22®C,  does  not  exchange  with  PPN'*’HCr(C0)5“  In  THF,  either  In 
the  absence  or  In  the  presence  of  acrylonitrile,  in  the  time  period  necessary 
for  the  MH”/a1kene  reaction  to  occur. 

Second-order  kinetics  and  activation  parameters  are  more  consistent  with 
ap  associative  process.  The  reactivity  order  of  a  series  of  substituted  alkenes, 
CH2=CH-C02CH2  >  CH  =CH-CN  >  CH2=CH-C0NH  »  Ph,CH=CH^,  CH  =CH0C0CH2  (no  reaction) 
is^^ln  agreement  with  a  reaction  affectea  by  electronic  substituent  effects  on 
the  alkene  jj-positlon,  thus  Indicating  hydride  transfer  In  the  rate-determin¬ 
ing  step.  This  hypothesis  Is  supported  by  the  high  reactivity  of  HCr(C0)g*  with 
acrylonitrile,  when  the  latter  compound  Is  n-coordlnated  to  the  Fe(CO)^ 
moiety. 


Work  supported  by  the  National  Science  Foundation  (Grant  No.  CHE  8603664 
to  MYD). 

1.  J.Halpern,  Science. 217.  401  (1982)  and  references  therein. 

2.  M.Y.Darensbourg  et  al.,  J.Aroer.Chero.Soc..  107.  2428  (1985). 

3.  M.Y.Darensbourg,  B.Florls,  and  K.A.Youngdahl ,  submitted  for  publication. 


345 


STUDY  OF  ORGANOMBTALLIC  COMPOUNDS 
VBRSIOtl  OF  NOLORAN  GRAraiC 


USING  AN  IMPROVED 
PROOTAN 


By  P.  Ugllengo,  ^  Borzani  &  G.  Gervasio,  Dip.  di  Chimica 
Inorganica,  Chiinica  Fisica  e  Chiroica  del  Hateriali,  Univ. 
di  Torino,  D.  Viterbo,  Dip.  dl  Chlmlca,  Unlv.  della 
Calabria,  Rende  (Cosenza) ,  Italy. 


MOLDRAW^  is  a  program  for  the  graphical  manipulation 
of  molecules  on  personal  computers,  with  no  requirement 
of  any  non  standard  hardware.  The  new  features,  which 
have  recently  been  introduced  in  the  progrcun,  also  thanks 
to  the  suggestions  of  several  users,  are: 

-  Use  of  the  coordinate  files  previously  retrieved  from 
the  Cambridge  Crystallographic  Data  Base  through  a 
simple  interface  program. 

-  Faster  algorithm  to  generate  the  unit-cell  content. 

-  Generation  of  the  neighboring  molecules  around  a  given 
fragment  or  molecule. 

-  Adjustable  vertical  clipping. 

-  View  along  the  normal  to  the  least-squares  plane. 

-  Stereo  red  and  green  view. 

-  Interactive  keyboard  controlled  labelling  of  selected 
atoms  for  both  geometrical  calculations  and  deletion  of 
atoms  to  generate  a  fragment. 

-  Display  of  the  crystallographic  atomic  labels. 

-  Interactive  keyboard  control  for  continuous  rotation 
along  the  three  principal  axes. 

-  Update  of  the  Buckingham  potential  parameters  for 
energy  calculations. 

-  Four  different  ways  of  displaying  van  der  Waals 
surface. 

-  Enantiomorph  generation. 

-  Access  to  DOS  commands  without  leaving  MOLDRAW. 

MOLDRAW  proved  to  be  extremely  useful  to  study  the 
structural  features  of  mono  and  polynuclear  organo- 
metallic  compounds.  Some  selected  examples  will  be  shown 
during  the  present  meeting. 

^  Ugliengo  et  al.,  J. Appl.Ctyst. ( 1988 ) ,  21,  75. 


UV  PE  Spectra  and  Electronic  Structure  of 
1 .2-Diosmacyclo|»*opane  and  1 ,2-Oiosmacyclobutane 

Complexes. 

by  Gaetano  Granozzi,  Renzo  Bertonoello 

Dipartimealo  di  Chimica  Inoraaaica.  lleUUorganica  ed  Analitica.  Universiiadi 
Padova  duly), 

Maurizio  Casarin, 

Istituto  di  Chimica  dell'Unhrorstu'  della  Basilicau.  Potenza  duly), 

Bruce  R.  Bender,  Jack  R.  Norton 

Department  of  Chemistry,  Colorado  State  University,  Fort  Collins  (USA) 

Michael  R.  Burke  and  Josef  Takats. 

Department  of  Chemis  ry.  University  of  Alberta,  Edmonton  (Canada). 

The  electronic  structures  of  two  isolobal  analogues  of  cyclopropane  and 
cyclobutane,  0s2(C0)g(|i*GH2)  and  Os2(CO)g(|i-C2H^),  (see  below)  have  been 
investigated  by  means  of  gas-phase  UV  photoelectron  (PE)  spectroscopy  and 
Discrete  Variational  Xa  MO  calculations. 


From  a  comparison  between  the  bonding  schemes  of  the  organic  and 
organometallic  partners  it  appears  that  the  "isolobal  analogy"  reproduces  the 
gross  features  of  the  bonding  of  these  molecules  but  is  an  oversimplification 
when  a  detailed  description  is  attempted.  Actually,  when  both  complexes  are 
compared  with  their  organic  analogues,  the  complexes  have  an  additional 
framework  MO  with  significant  Os-C  antibonding  character.  Such  a  distina 
feature  is  due  to  the  involvement  of  the  t2g-like  MOs  of  the  metallic  fragment 

into  the  interactions  within  the  dimeullacycle.  The  UV-PE  dau  agree  well  with 
the  piaure  arising  from  the  theoretical  calculations. 
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Energetics  of  intermediates  and  Reactions  Steps 
Involved  in  the  Hydroformylation  Reaction 
Catalyzed  by  HCo(CO)4  .A  Theoretical  Study 
Based  on  the  HFS>Method 

Louis  Versiuis  and  TomZfegtef 
Department  of  Chemistry  .University  of  Calgary 
CaigaryrAiberta,CANADA 

The  coorcfinativeiy  unsaturated  hydrido-carbonyl  HCo(CO)3  .as  well 
as  the  acyl  system  CH3(0}CCo(CO)3  and  the  olefin  x-complex 
HCo(CO)3(olefin)  are  all  postulated  intermediates  in  the  hydroformyiatian 
reactian.yet  little  is  known  experimentally  about  their  8tnjctures.We  have 
carried  out  unconstrained  geometry  optimi^ons^  on  all  three  systems 
and  for  each  of  the  three  intermediate  determined  the  structures  and 
relative  stabilities  of  ail  possible  confotmers  .We  have  found  that 
HCo(CO)3  as  its  most  stable  conformation  has  a  butterfly  structure  with  the 
hydride  in  the  axial  position  whereas  the  preferred  geometry  for 
CH3(0}CCo(CO}3  is  a  butterfly  dhapto  structure  with  the  acyi-gtoup  in  an 
equatorial  position  .Geometry  optimizations  will  also  be  presented  for 
HCo(CO)4,CH3Co(CO)4  and  the  formyl  complexes  H(0)CCo(CO}3  and 
H(0)CCo(CO)4, 

The  reaction  profiles  for  the  migratory  insertion  reactions 

RCo(CO)4  -»  R(0)CCo(COb  ,  R-H.CH3  (1) 
as  wen  as  the  olefin  insertion  reaction 

HCo(CO)3C2H4  -»  CHsCHzCoCCOh  (2) 

has  been  traced  by  a  linear  transit  procedure  and  reaction  enthalpies  as 
well  as  activation  barriers  evaluated  for  the  processes  in  Eq.(1)  and 
Eq.(2).ft  will  in  particular  be  shown  that  the  migratory  insertion  reaction  (1) 
with  FUH  is  unfavorable  on  thermodynamic  as  well  as  kinetic  grounds. 

^  L  Versiuis  and  TJSegier  ,J.Chem.Phys  1988 


Thermal  Stability  and  Kinetic  Labilib/  of  the  M-CO 
Bond.A  Theoretical  Study  Based  on  Density 
Functional  Theory. 

Tom  ZIegter  and  Vincenzo  Tschinka 
Department  of  Chemistry  .University  of  Calgary 
Calgary.AIberta.CANADA 

Thermochemical  data  on  the  M-CO  bond, even  in  basic  metal 
carbonyls  such  as  M(CO)6  (M=Cr.Mo,W);  M(CO)5  (M:sFe,Ru,Os)  and 
M(C0)4  (MsNi.Pd.R)  are  still  lacking, and  it  is  not  known  with  certainty  how 
the  M-CO  bond  strength  changes  through  a  series  of  homologous  M(CO)n 
complexes  made  up  of  metals  from  the  same  triad. 

We  have  carried  out  near  quantitative  calculations  on  the  intrinsic  mean 
bond  energy^  D(M-CO)  of  M(CO)n  as  well  as  the  first  CO  dissociation 
energy  H(M-CO)  for  M(CO)6  (M=Cr,Mo,W)  ;M(CO)5  (M=Fe,Ru,Os)  and 
M(C0)4  (M«Ni,Pd,R)  .We  find  for  both  D(M-CO)  and  H(M-CO)  the  order 
first  row>  third  row  >second  row  through  a  triad.This  trend  wilt  be 
rationalized  in  terms  of  steric  and  electronic  factors  as  well  as  relativistic 
effects. An  assessment  will  also  be  given  of  the  conflicting  experimental  M- 
CO  bond  strength. 

iBond  energy  between  M  in  its  d''  valence  state  and  m  CO  ligands. 
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THE  SEVEN  TOPOLOGICALLY  DISTINCT  SIX-VERTEX  POLYHEDRA 
IN  METAL  CARBONYL  CLUSTER  CHEMISTRY 

R.  B.  King,  Department  of  Chemistry,  University  of  Georgia,  Athens,  CA  30602,  U.S.A. 

There  are  seven  topologically  distinct  six-vertex  polyhedra,  namely  the  octahedron,  the 
bicapped  tetrahedron,  distinct  C^  and  C2v  six-vertex  polyhedra  having  one  quadrilateral 
face  and  six  triangular  faces,  the  pentagonal  pyramid,  a  C2  six-vertex  polyhedron  having 
two  quadrilateral  and  four  triangular  faces,  and  the  trigonal  prism.  All  of  these  polyhedra 
can  be  shown  to  play  a  role  in  metal  carbonyl  cluster  chemistry.  Metal  carbonyl  clusters 
based  on  the  octahedron  generally  exhibit  globally  delocalized  bonding  consisting  of  a  six- 
center  core  bond  as  well  as  surface  bonding  derived  from  pairwise  overlap  of  the  surface 
orbitals  delocalized  throughout  the  surface  leading  to  a  skeletal  bonding  manifold  that  may 
be  regarded  as  topologically  homeomorphic  to  the  sphere.  Metal  carbonyl  clusters  based 
on  the  other  six-vertex  polyhedra  as  well  as  a  few  metal  octahedral  clusters  exhibit  edge- 
localized  bonding  consisting  of  two-ceiiter  bonds  along  each  of  the  polyhedral  edges.  Many 
examples  of  octahedral  metal  carbonyl  clusters  are  known  such  as  1^5(00)15  (M=Co,  Rh,  Ir) 
and  CogC(CO)]3^~.  An  important  example  of  a  bicapped  tetrahedral  metal  carbonyl  cluster 
is  OsglCOlK).  The  reactions  of  alkynes  with  RPFe3(CO)^0  derivatives  lead  to  various 
PC2Fe3  clusters  based  on  the  pentagonal  pyramid,  the  six-vertex  polyhedron,  and  the 
C2  six-vertex  polyhedron.  An  important  example  of  a  trigonal  prismatic  metal  carbonyl 
cluster  is  CogCICO)^ 5^~.  The  remaining  six-vertex  polyhedron,  namely  the  C2v  polyh^ron 
having  one  quadrilateral  face  and  six  triangular  faces,  is  a  topologically  required  intermedi¬ 
ate  in  the  reduction  of  bicapped  tetrahedral  OssfCOlig  to  octahedral  OsglCOI^S^'. 

Gale  transformations  can  be  used  to  map  the  vertices  of  six-vertex  polyhedra  onto  the 
circumference  and  the  center  of  a  unit  circle  without  losing  essential  topological  information. 
Six-vertex  polyhedral  rearrangements  can  thus  be  depicted  as  motions  of  points  on  the  cir¬ 
cumference  or  between  the  center  and  circumference  of  the  unit  circle.  This  approach  will 
be  used  to  depict  the  following  rearrangements  in  six-vertex  metal  carbonyl  cluster  polyhedra; 

(1)  Decarbonylation  of  the  trigdnal  prismatic  CocCICO^S^*  to  the  octahedral  CogC(CO)i32~; 

(2)  Decarbonylation  of  either  the  pentagonal  pyramidal  or  the  C2  polyhedral  (m3-RP)(m3-R'  C)2 
Fe3(CO)9  to  the  Cg  polyhedral  (M3-RP)(M3-R'C)2Fe3(CO)9;  (3)  Reduction  of  bicapped  tetra¬ 
hedral  OsgCCOJig  to  octahedral  OsgfCOlig^'  through  a  topologically  required  C2v  six-vertex 
polyhedral  intermediate. 
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ANALOGY  BETWEEN  MlIED-METAL  CLUSTERS 

AND  MONONUCLEAR  TRANSITION  METAL  PI-COMPLBXES 

Alekaander  A.Paaynakii,  N.S.Kurnakov  Inatltute  of  General  & 
Inorganic  Chemlatry^  Academy  of  Sclencea  of  the  USSR,  Lenlnaky 
Pr.31 ,  Moacow  V-71 «  USSR. 


To  develope  the  Hofftaann'a  ideas  about  the  Isoloballty  of  or¬ 
ganic  organometalllc  fragments  we  discuaaed  the  next  ana- 
loglesi 

1.  3S  donor  C^H^  allyl  ligand  and  RCCo2(C0)gtriangular 
fragment . 

2.  49  donor  cyclobutadiene  ligand  emd  Pe2X2(C0)g  fra- 

0aent,  where  X  s  S,3e,Te  end  NPh. 

3.  59  donor  cyclopentadienyl  ligand  and  binucleaLr 

fragments  0p2Crg(SCMej)(S)2  or  1/2  Cp2Cr2S2  • 

4*  79  donor  cycloheptstrlenyl  ligand  amd  Cp^M^X^ 
cluster,  «^ere  H  Cr  or  Ho,  X  m  0,S,NPh* 

The  choice  of  analogous  fragment  depends  on  similarity  of  geo¬ 
metry  and  spectral  properties  of  mononuclear  metal -containing 
fragment,  for  example  Hn(CO)j,  when  it  bonds  with  organic  li¬ 
gand  or  cluster  fragment  respectively  ("key-lock"  principle}* 
The  original  and  literature  data  were  used  for  the  predict 
of  the  stability,  structure,  magnetic  emd  redox  properties  of 
mixed-metal  clusters,  and  the  methods  of  their  planned  synthe¬ 
sis.  In  particular,  Fe2S2(C0)g  was  shown  to  be  29,  49  or  69 
donor  ligand  in  its  complexes  with  (PPb^}2Pt,  QRh  or  QFe  frag¬ 
ments,  respectively,  where  Q  «  Cp2Cr2(SCUe^)(S)2* 

The  chemistry  of  blnuclear  antlferrcmagnetlc  complex 

as  a  model  of  the  active  site  of  the  ethylene 
pollmerlsatlon  catalyst  was  shown  to  be  anaxogous  to  vanado- 
cene  chemlstryi 
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thermal  decomposition  op  metal  AT.im.H  OP  V  GROUP 
ELEMENTS  IN  THE  GAS  PHASE 

Y. A»Yablokov,  I.A.Zelyaev,  E.I.MakaroT,  A.Y.Dozorov 
Building  Engineering  Institute,  Gorky,  USSR 

The  kinetics  of  thermal  decomposition  of  gaseous'  metej. 
alkyls  have  been  studied  in  a  static  system.  The  progress  of 
the  reaction  nas  followed  by  measuring  the  amount  of  gaseous 
product  formed. 

It  was  established  that  the  pyrolysis  rate  of  these  orga- 
nometalllcs  Is  a  first  order  reaction.  The  rate  constant  was 
found  to  be  markedly  Independent  on  the  initial  pressure  and 
surface  effects. 

Temperature  dependence  on  the  rate  constant  (k)  for  the 
process  was  calculated.  The  Arrhenilll  equations  obtained  by 
squares  analysis  are  In  k  (s**^)  *  31,1  -  50400/RT, 

In  k  (s"^)  »  27,7  -  4UOO/RT  and  In  k  (s"'')  -  25,5  -  29200/RT 
for  Et^As,  Et^Sb  and  Et^Bl  respectively.  These  organometalllcs 
thermal  stability  decreases  in  the  order  As  ^  Sb  Bi. 

The  obtained  values  of  activation  energies  for  pyrolysis 
trlethylarslne,  trlethylstibine  and  trlethylblsmuth  in  fair 
agreement  with  D  ^M  -  derived  from  thermochemical  data. 

The  thermal  decomposition  of  arsine  alkyls  indicated  that 
the  pyrolysis  rats  Is  dependent  upon  the  ligand  nattire  and 
changes  in  the  order  He  <  St  ^  n-Pr. 
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BONl)  OISSOCIAIIOir  SNmaiSS  asd  xhesiial  decqiipositiov 
SCHSCBS  0?  fl-MTTPflTii^  ATjnrT.airrTnaa 

Alexei  Baevt  Vlotor  UHdtailov’,  Analytical  Chemlatry  Department, 
Byelorussian  Technologloal  Institute,  Sverdlova  13a,lllnslc>>50,USSR. 

Seat  ot  ways  peroltting  to  predict  the  direction  of  organone- 
talllo  conqpounds  thermal  decomposition  process  still  remains  unsa- 
tlslactlon.  Xhe  present  paper  deals  with  the  investigation  of  ene¬ 
rgies  Intramoleculur  distribution  along  and  11  H  bonds  as 

well  as  the  study  of  d-metals  alkylamldes  fragmentation  and  thex^ 
mal  decomposition  processes.  Rellabl  values  of  heat  oombustlon  h»> 
ve  been  determined  standard  formation  heats  of  titanium  tetra- 
dlmethyl-  and  tetradlethylamldes  have  been  calculated  as  a  result 
ofthermochemlcal  Investigations.  Thermodynamic  characteristics  of 
the  conqpotinds  vaporization  process  have  been  found  and  Information 
about  their  vapor  state  have  been  obtained  by  static  method.  Using 
regular  properties  changes  in  related  compounds  series  selected  mo¬ 
re  correct  thermodynamic  characteristics  for  d-metalls  filhylamides 
have  been  chosen  and  on  this  basis  thermodynamic  values  for  alkyl- 
amides  not  studied  yet  have  been  rellabl  estimatld  by  correlation 
method.  Proceeding  from  intramole cxalar  distribution  of  energies 
along  bonds  in  diethylamides  of  metals  considerable  influence  of 
coordination  endoeffect  in  the  N-C2H^  has  been  substatiatld  permi¬ 
tted  to  determine  a  more  correct  value  of  dissociation  energy  In 
dlnuclear  methylamldes  of  molybdeniua  and  tungsten  as  well  as 
to  substantiated  dissociation  energy  necessary  bonds  disso¬ 

ciation  energies  calculation  In  d-metals  ethyamldes*  The  regulari¬ 
ty  established  and  metal-metal  bond  dissociation  energy  greater 
Increase  with  respect  to  energy  metal-alkylamldes  radical  energy 
represent  specific  examples  of  bond  changes  analisis  and  may  be 
regarded  as  a  definite  conception  for  a  deeper  development  of 
which  quontltatlve  experimental  data  should  be  obtained.  The  the¬ 
rmal  decomposition  process  schemes  for  methyl-  and  ethylamldes  of 
titanium,  vanadium  and  chromium  subgroups  elements  proposed  on  the 
basis  of  power  values  have  definite  conformation,  based  on  litera- 
ly  and  our  experimental  data,  mass-spectrometry  Investigations  and 
study  of  soma  mentioned  metals  alkylamldes  thermal  decomposition. 
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THE  METAL  PENTACARBONYL  HALIDES  ABE  NOT  ISOMOBPHOUS 


Mona  Arif,  Universidade  da  Beira  Interior,  6200  Covilha,  Portugal 


The  solution  of  metal  pentacarbonyl  halides  M(C0)^X  [  M  =  Mn, 
Re:  X  =  Cl,  Br,  I  ]  have  very  similar  vibrational  spectra  in  the 
carbon  monoxide  stretching  region,  but  unexpectedly  the  crystall^ 
ne  state  of  the  iodides  behaved  differently.  The  spectra  of  the 
iodides  are  remarkabley  simpler  than  those  of  the  chlorides  and 
bromides.  They  shaw  no  factor  group  splitting  niether  on  B^  nor 
on  (axial)  modes  of  the  molecular  A^{C0).  also  no  transfer  of 
Raman  intensity  between  1/{C0)  and  E  modes  was  observed  C'D. 
a  spectral  behaviour  that  was  observed  on  the  cholorides  and 
bromides.  This  spectral  difference  of  the  iodides  surely  lies  in 
a  difference  of  crystal  structure  from  that  of  the  other  halides, 
which  have  a  Dg®  (Pnma)  structure  with  Z  =  4.  Space  group  method 
was  used  to  explain  the  iodides  structure,  a  crystal  structure  of 
higher  symmetry  is  suggested  which  perfectly  in  accord  with  their 
solid  state  spectra.  The  spectra  also  reveals  that  intermolecular 
vibrational  interactions  contribute  more  to  dispersion  than  to 
factor  group  effects  C2]. 

The  suggested  space  group  is  also  in  accord  with  the  fact  that 
mixed  crystal  could  be  formed  from  Mn( 00)^1  and  Mn(C0)gCl. 
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DETAILED  MECHANISM  OF  ETHYLENE  HYDROGENATION 
BY  H4lr(PM«2Ph)3+:  DIHYDROGEN  LIGAND  AS  A 
"GOOD  LEAVING  GROUP" 


E.  G.  Lundquis^,  K.  Fol'bing,  W.  Streib,  J.  C.  Huffman,  Odi le 
Eisens'tein,  and  Kannabh  G.  Caul 'bon.  Dapar-bmanb  of  Chemistry 
and  Molecular  Structure  Center,  Indiana  University, 
Bloomington,  IN  4740S  (U.S.A.)  and  Laboratoird  de  Chimie 
Theorique,  Batiment  490,  Centre  de  Paris-Sud,  91405  Orsay, 
FRANCE 


Protonation  of  a  transition  metal  polyhydride  furnishes 
a  method  for  generating  a  catalytical ly-acti ve  reaction 
system.  Thus,  protonation  of  H3lrP3  (P=PMo2Ph)  yields 
H4lrP3'*'  (an  H2  complex),  which  reacts  with  ethylene  to  give 
H2lr (C2H4)P3'*',  which  is  then  induced  by  additional  ethylene 
to  release  ethane,  with  formation  of  I r (C2H4) 2P3'^ •  The 
his-ethylene  complex  is  unusual  in  being  a  stereochemi ca I ly- 
rigid,  trigonal  bi pyramid  and  having  a  high  barrier  to 
olefin  rotation.  This  complex  under  H2,  liberates  ethylene 
to  give  H2lr (C2H4)P3'*-,  thereby  closing  a  catalytic  cycle. 
Further  dynamic  features  of  this  complex,  together  with  a 
description  of  its  substrate  selectivity,  will  be  presented. 
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COMPETITIVE  CVaOPROPANATION  AM)  CROSS-HETATHESIS 
OF  XEFINS  CATALYSED  BY  RUTHENIUM  CARBOXYLATES 


A.F.  Noels,  A.  Demonceau.  E.  Carlier  and  A.J.  Hubert 
Univt/u-ity  oi  L-cigz,  SoAt-Tiiman  {6.6),  B-4000  Liigz,  Bztg-am 
R.-L.  Harquez-Sllva  and  R.A.  Sanchez-Oelgado 
InAtituto  MinX-zotoM)  dz  InvZXCigcutionzx  C-iznti^iziti,  Coaoumx  JOJO-A 

Vznzzuzta 


It  is  well-established  that  rhodiuni(II)  carboxylates  are  outstanding 
carbene-transfer  catalysts  (z.g.,  in  cyclopropanation  reaction)^  whereas  other 
binuclear  tetracarboxylates  are  less  efficient  (Cu,  Pd)  or  practically  inac¬ 
tive  (Cr,  Mo,  Fe,  ...)  for  promoting  typical  carbene  reactions.  The  recent 
report  of  the  synthesis  of  diruthenium(II,lI)  acetate  (Ru2(0Ac)^)  prompted 
us  to  test  this  complex  in  carbene  chemistry.  It  appeared  readily  that  rho¬ 
dium  and  ruthenium-based  systems  promoted  different  reaction  pathways.  We 
report  herein  for  the  first  time  a  clear-cut  competition  between  catalytic 
reactions  of  cyclopropanation  (carbene  transfer)  and  metathesis  of  olefins. 

For  instance,  addition  of  ethyl  diazoacetate  to  a  mixture  of  styrene  and  nor- 


bornene  containing  a  catalytic  amount  of  Ru2(0Ac)^  led  both  to  cyclopropanes 
1  and  2  and  to  products  (3,  selectively)  resulting  From  a  cross-metathesis  of 
the  olefins  (Equation) 


3  ♦  oligomers 


1.  A.  Demonceau,  A.F.  Noels  and  A.J.  Hubert,  Aspects  of  Homogeneous  Catalysis, 
Vol.  6,  R.  Ugo  (Ed.),  199-Z32,  0.  Reidel  Publishing  Company,  1980. 

2.  A.J.  Lindsay,  G.  Wilkinson,  M.  Motevalli  and  M.B.  Hursthouse,  J.  Chzm.  Soc., 
Patton  Ttam.,  2321  (1985), 

3-  A.F.  Noels,  A.  Demonceau,  E.  Carlier,  A.J.  Hubert,  R.-L.  Marquez-Silva  and 
R.A.  Sanchez-Delgado,  J.  Chzm.  Soc.,  Chzm.  Common.,  submitted  for  publica¬ 
tion. 
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CATALYTIC  DECOMPOSITION  OF  HYDROGEN 
PEROXIDE  WITH  RESIN-TRANSITION  METAL 
ION  COMPLEXES  CONTAINING  AMINE  AND 

ammine  ligands 

M.Y. El-Sheikh.  A. M. Habib.  F.M.  Ashmawy  .  A.H.Gemeay  and  A.B.Zak_i 

Chemistry  Department.  Faculty  of  Science.  Tanta  University.  Tanta 

A. R. Egypt 


Dowex-50W  resin  (8Z  divinylbenzene  crosflinljjng.  50-100  mesh)  in 
the  ?orm  of  transition  metal  ion  (Co5^Ni”.Cu2^) 

ning  the  ligands  NH_  and  C2H5NH2  was  used  as  potentially  active  ca¬ 
talyst  in  the  H  O2  leccmpolihoi.  The  = 

the  resin  was  ditirmined.  The  reaction  was  first 
The  rate  constant  (per  g  of  dry  resin),  the  time  of  the  re 

ion  and  the  molar  distribution  coefficient  of  the  reactant  were  ev 
aluated.  The  active  species  which  was  formed  as 
the  beginning  of  the  reaction,  had  an  inhibiting  effec 
ctlon  rate  As  a  result  of  the  H,0,  decomposition,  a  coloured  comp¬ 
ound  (peroxo-metal  complex)  was  iormed  and  was  found  to  contain  ca¬ 
talytic  active  species.  Probable  mechanisms  for  the  reactions  are 
proposed.  The  estivation  energy. E  and  the  change  in 

activation.  /IS  with  C,H-NH, -complexes, were  greater  than  those  with 
SS^compleies  The  valSel  oi  E  and  AS  with  both  ligands  increased 
in^the  following  sequence:  Ni-complex  ion  <  Co-complex  ion  < 
rl  ion  This  is  the  same  sequence  of  the  transition  metal 

Sonic  Lze. taking  into  consideration  that  ^^J®  "|Jg„‘*®^(I?)lilicu(I) 
by  the  copper-complex  ion  Involves  a  ^  ThTTmaller 

The  latter  favours  the  catalytic  decomposition  of  »2°2-  1^® 
the  tr^sition  metal  ion.  the  greater  its  electrical  field,  the 
more  stable  its  complexes  and  the  lower  is  the  activation  energy. 


SYNTHESE  OF  PHEMTOACETYL  (/j®  CHROMIUM  TRICARBOHYL)  TETRACARBONYL 
IRON  ANIONS.  APPLICATION  TO  THE  CCoC’-DIFONCTIONNALIZATION  OF 

HEXAMETHYLBENZENE 

H.  dzi  ABSAVES  t  J.J.  VMUMC 

UA  CNRS  322,  Laboitato4Jit  da.  Chimiz  OJigcuU/iuz  dzi  EUmznti  dz  T/uuuiXian 
facutti  dzi  SzLznzzi  zt  TzehiUquzi,  UniwizUi  dz  Bzztagnz  OcxMuCtaJLz, 
6,  avemz  tz  GoJigzu.,  29227  BKEST  CEPEX  FRANCE 


Anions  1  snd  2  worn  synthatizsd  according  eo  Cha  following 
reaction  schemas  Ta)  or~(b)  and  (c),  and  fully  characCarisad  by  IR, 
and  ^^C  NMR  spectroscopy. 


Cr(C0)3 


..tBuOK 

2)Fa(C0)5 

(a) 


1)F" 


Cr(CO). 


jOOFaCCO)^  “*2)F,(a)) 


(b) 


<«-»>“CH,SlMa, 

Cr(C0)3‘‘ 


Cr(CO)3 


1)nBuLi 
2} Fa (00) 
<c) 


4 


It  was  anticipated  from  the  alectrowithdrawing  affect  of  the 
CcCCO)^  moiety  that,  on  reaction  with  n  Bu  Li,  anion  2  could  give  dianion 
3_  (reaction  d)  .  In  fact,  deprotonation  occurs  on  a  metkyl  group  In  the 
ortho  position,  as  shown  by  sequancea  (a)  and  (f). 


These  sequences  open  up  a  new  entry  into  the  ec,«c'difunctionnalization 
of  hexamethylbansene. 


358 


SYNTHESIS,  CONFORMATIONAL  PROPERTIES  AND  ENANTIOSELECTIVITY  OF 
Rh(I)  COMPLEXES  OF  DIPHOSPHINES  DERIVED  FROM  D-GLUCOSE  AND 

D-GALACTOSE 

Ivan  HabuS,  Zlata  Raza  and  Vitomir  Sunjic 
"Rudjer  Boskovic"  Institute,  P.O.B.  1016,  41001  Zagreb  -  YU 

Starting  from  D-glucose  and  D-galactose  two  dimesylates  (^, 
2)  are  prepared  and'converted  into  diphosphines  3  and  ^  (Scheme 
1.).  Surprisingly,  the  reactivity  of  ^  auid  2  towards  diphenyl- 
phosphine  anion,  a  sterically  crowded  nucleophile,  was  quite 
different:  the  main  product  from  ^  was  "anti  -  Saytzeff"  elimina¬ 
tion  product  4,  Conformational  analysis,  based  on  CD  spectra  of 
dibenzoate  congeners  of  ^  and  explains  these  results. 


Rh(I)  complexes  of  3  auid  5,  [Rh(NBD)  (3)}ci0^  (6)  and 
(Rh(NBD) (5)]  CIO4  (7),  exhibited  interesting  differences  in  CD  and 
^^C-NMR  spectra.  Direction  of  enantioselecti vity  of  hydrogenation 
was  the  sgune  with  both  catalytic  complexes.  Complex  7,  being 
significantly  more  effective  however,  yielded  over  90%  e.e.s  of 
chiral  products  on  reduction  of  some  unsaturated  substrates. 
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HOMOGENEOUS  CATALYTIC  CARBONYLATIQN  OF  STEROIOS  WITH  TRANSITION- 

METAL  complexes 

Szildrci  Tfiros,  L^szld  Koll^r,  BSlint  Heil, 

Institute  of  Organic  Chemistry,  University  of  Chemical  Engineering, 
H-8201  Veszpr^m,  P.O.Box  158,  Hungary 

Zolt^n  Tuba,  Chemical  Works  of  Gedeon  Richter  Ltd.,  H-1103  Buda¬ 
pest,  Gybmr6i  ut  19/21,  Hungary 


1-2 ) 

There  is  only  few  information  in  the  literature  about  the 
catalytic  carbonylation  of  steroids. 

We  investigated  the  carbonylation  of  several  steroids  with  C=C 
double  bonds  in  different  positions  (1,2,4,5,6.7,9/11/  and  16) 
with  catalysts  like  Rh^(C0)j^2»  Rh^(CC)j^2  ^tjN,  [Rh(diene)Cl]  2  + 

+  PRj  (prepared  in  situ),  Pt(SnClj)Cl(PRj)2  and  PdCl2(PPhj)2 . 

A  -  (A)  and  A^-steroid  (C)  proved  to  be  the  most  reactive. 


0 


(A)  (B) 

In  the  hydrof ormy lation  with  rhodium  catalysts  mainly  the 
appropriate  aldehydes  have  been  formed  Cup  to  70%),  while  addition 
of  EtjN  favoured  the  formation  of  hydroxymethyl-derivatives  (65%). 

In  the  hydroalkoxvcarbonyla tlon  of  (A)  regioselectivity  (with 
the  -COOR  group  in  positron  16)  was  B0%.  The  new  compound  was 
separated  by  column  chrou-atography,  purified  by  recrystallization 
and  determined  by  GLC,  MS  and  ^^C  NMR. 


1)  P.F.Beal,  M.A.Rebensdorf ,  J.E.FiKe,  O.Am.Chem.Soc. ,  81,  1231  (1959) 

2)  A.L.Nussbaum,  T.L. Popper,  E.P.Oliveto,  S.Frieoman,  I.Wender,  J. Am. Cham. 

Soc,,  81,  1226  (1959) 
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Hcaraganaoua  Catalytic  Bydrogan  Fozaatlon  Oalng  a  Dltungstan  Clustar  and 
Low  Valancy  Natal  loan  In  Aqaaous  Acidic  Solutions 

by 

Constantlnos  Martla  and  Hlkoa-  Haroudakla 
University  of  Athens, Inoganlc  dSBistry  Laboratory, 

Havarinou  13A'10S80  Athaaa,araacs 


For  the  Isoelectronlc  and  Isotuctural  tungsten  compound  W2Cla  4 , reactions 
(1)  and  (2)  occur^  at  -7a°C  in  HCl  (12J11  giving  the  corres^ndlngrW2  (u-Cl)  3 
Ion, presumably  via  the  reactive  unstable  hydr ide4!^2HClaj^~ ,  5 . 
Reactlonsd)  and  (2)  are  easily  reversible  for  molybdenum^rS  '{{gf  fg^ 
tungsten3,6.  This  enhanced  sucseptlblllty  of  W-H  quatruple  bonds  towards 
protons  and  the  Irreversibility  of  these  reactions  has  been  the  reason  for 

a)  the  slow  development  of  the  chemistry  ofthe  unit  and  the  long  efforts 
for  the  Isolation  of  £  achieved  eventually  under  non  acidic  conditions  and 

b)  the  belief  that  these  allegedly  important  catalytically  species  are  in  fact 
thermodynamic  and  kinetic  sinks  which  makes  them  relatively  uninteresting  in 
terms  of  catalytic  properties. 


bln«el««r  tan9«t«n  eaaplwi  2  c«t«ly««a 
th«  oroiutlon  ot  in  KCX  •olutiens  with 
WNCeti  .h"Cr»V. 


We  now  report  the  facile  two  electron  redu- 
tlons  of  6  by  tne  chromous  and  vanadous  chlo¬ 
rides  to  give  £  followed  by  decomposition  and/ 
or  hydrolysis  Tn  aqueous  solutions , -In  acid, de¬ 
composition  Is  prevented  by  interception  of 
reactions  (1)  and  (2), thus  £  becomes  an  effe¬ 
ctive  catalyst  for  the  anaerobic  oxidation  of 
Cr(II)  and  V{II)  to  Cr(III)  and  v(Ill)  with 
•"simultaneous  hydrogen  evolution  as  shown  in 
Figure  1 .Analogous  results  are  obtained  with 
3  but  because  the  rates  of  reactions  (1)  and 
121  are  relatively  slow  the  cycle  can  be  moni¬ 
tored  by  electronic  srectroscopy  and  the  in¬ 
termediate  products  can  be  Isolated. The  system 
although  not  directly  related  to  hydrogen  pro¬ 
ducing  systems  (water  splitting  or  homogeneous 
catalysts  for  the  water  gas-shift  reaction)/ <8 
It  Is  nevertheless  relevant  and  of  great  inte¬ 
rest. 
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DISPLACEMENT  OF  AN  AQUO  GROUP  BY  OLEFINS  IN  SOME  WATER 

SOLUBLE  RUTHENIUMOU)  COMPLEXES 

M.  M.  Taqui  Khan*.  M.  Rafiq  H.  Si<ldiqti4  Z.  Shirin  and  S.  A.  Samad 
Coordination  Chemistry  and  Catalysis  Division,  Central  Salt  &  Marine 
Chemicals  Research  Institute,  Bhavnagar  -  364  0Q2.  INDIA. 


Ruthenium  complexes  have  been  found  to  be  efficient  catalysts 
for  various  reactions  such  as  oxidation,  hydrogenation  emd  carbonylation  of 
olefins  [1-3].  The  synthesis  of  mixed  ligand  organometailic  complexes  of 
olefins  can  give  a  lead  in  understanding  the  mechanism  of  such  reactions. 

The  present  investigation  deals  with,  the  synthesis  and  characterization 
of  some  water  soluble  mixed  ligand  organometailic  complexes  of  Ru(III) 
involving  mono  and  di-oleflns  such  as  cyclohexene,  cyclooctene  and  1,5  cyclo- 
octadiene.  Mixed  ligand  complexes  of  the  composition  K2[RuCl^L]  (where 
L  =  cyclohexene,  cyclooctene)  and  [RuClj(cyclooctadiene)]  ^  were  synthesized 
by  the  interaction  of  Kj  [RuCl O)  ]  and  the  corresponding  olefin  in  a  1:1 
mole  ratio  in  h^O-EtOH  mixture.  The  complex  [Ru(E0r  A-H)(cyclohexene)  ] 
was  synthesized  by  the  displacement  of  H^O  from  the  coordination  sphere 
of  [RufEDTA-HMH^O)]  2H2O  by  cyclohexene. 

The  above  mentioned  complexes  were  characterized  by  elemental 
analysis,  conductivity  measurements,  IR,  UV-vis  and  NMR  spectroscopy.  All 
the  olefin  complexes  are  water  soluble  except  for  the  cyclooctadiene  dimer. 
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Silica  Supported  Rutheniua  and  OaaiuB  Carbonyls  as  Catalysts 
for  Cycloocta-1 1 5-diene  Isoaerization. 

by  Jan  Kaapar.  Alessandro  Travarelli,  Giuliaoo  Dolcetti*  and  Mauro 
Graziani 

Dipartioento  di  Scienze  Chiniche,  Universita*  di  Trieste,  Piazzale 
Europa  1,  34127  Trieste  (Italy) 

•  Istituto  di  Chiolca,  Facolta'  di  Ingegneria,  Universita'  di  Udine, 
Viale  Ungheria  43,  33100  Udine  (Italy). 


Homogeneous  and  het.jrogenized  ruthenium  and  osmium  catalysts  derived 
from  M3  (CO)  12  (M=  Ru,  Os)  are  used  in  the  isomerization  of  cycloocta- 
1, 5-diene  (1.5  cod)  to  the  1.4  and  1.3  isomers.  Their  activities  and 
selectivlties  in  1.4  isomer  -which  has  recently  been  reported  as  an 
interesting  starting  material  for  a  polimerization  reaction-  [1]  are 
compared  both  in  flow  and  in  batch  conditions,  operating  in  the  range  of 
temperature  40-125°C.  Selectivities  up  to  SOX  and  yields  as  high  as  SOX 
in  1.4  cod  have  been  obtained.  Interestingly,  surface  organometallic 
ruthenium  species  show  a  higher  catalytic  activity  than  the  homogeneous 
one,  which  deactivates  during  the  reaction  due  to  formation  of  a  mixture 
of  tri-  and  tetranuclear  Hu  clusters  with  coordinated  1.5  cod  [2].  By 
air  oxidation  of  the  Hua (COliz/SiOz  species  a  mononuclear  surface 
carbonyl  is  obtained  [3]  which  mantains  a  good  catalytic  activity  and 
can  be  recycled  without  significant  loss  of  catalytic  activity.  The 
nature  and  the  stability  of  the  helerogenized  catalyst  have  been 
investigated  by  i.r.  spectroscopy. 


1.  W.Holtrup,  R.Streck,  H.Zaar,  and  D.Zerpner,  J.Mol.Catal. ■  1988,  38, 
127. 

2.  A. J. Canty,  A.J.P. Domingo,  B.F.G. Johnson,  and  J. Lewis,  J.Chem.Soc. 
Dalton,  1973,  2056. 

3.  G.M.Zanderighi,  C.Dossi,  R.Ugo,  R.Psaro,  A.Theolier,  A.Choplin, 
L.D’Ornelas,  and  J.M. Basset,  J.Organometal.  Chem. .  1985,  296,  127. 
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mOBIUM(V)  CHLORIDE  AS  HOMOGENEOUS  CATALYST  FOR  THE  TRIMERIZATION 

OP  ALKYNES 

J.A.K.  du  Plessis,  C.J.  du  Tolt  and  G.  Lachmann,  Department  of 
Chemistry,  Potchefstroom  University  for  C.H.E. ,  Potchef stroom 
2520,  Republic  of  South  Africa 


Niobium(V)  chloride  trimerizes  phenylacetylene  to  7,2,4-  and 
1 , 3 , 5-triphenylbenzene,  1 , 7-octadiyne  to  1 , 4-bis- (6-tetralin) - 
butane  and  1-hexyne  to  1,2,4-  and  7 , 3 , B-tributylbenzene. 

The  course  of  the  reactions  is  characterized  by  three  phases. 
In  the  first  phase  2  moles  of  the  mbno-alkynes  or  one  mole  of  the 
dialkyne  per  mole  niobium  is  rapidly  absorbed  to  give  a  niobium= 
(V)  complex.  This  if  followed  by  an  induction  period  during 
which  the  active  trimerization  catalyst  is  formed  by  a  sponta* 
neous  reduction  of  the  niobium(V)  to  a  niobium(III)  complex.^ 

In  the  third  phase  the  alkynes  are  converted  to  the  trimers.  If 
a  mixture  of  phenylacetylene  and  1 , 7-octadiyne  is  used  the  expec= 
ted  trimers  as  well  as  a  co-trimer,  6-phenyl-tetralin  are  formed. 
With  phenylacetylene  and  1-hexyne  the  co-trimers  phenyldibutyl= 
benzene  and  diphenylbutylbenzene  are  formed.  In  all  these  cases 
phenylacetylene  played  the  most  important  role  during  the  activa= 
tion  of  the  catalytic  system. 


1  G.  Lachmann,  J.A.K.  du  Plessis  and  C.J.  du  Toit,  J.  Mol. 
Catal. ,  1987,  £2,  151. 
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NEW  HOMOGENK)US  CATALYSTS  IN  THE  ADDITTON 
OF  POLYHALOGENOALKANES  TO  OLEFINS;  ORG  ANONICKEL(II)  COMPLEXES 
tNi{C6H3(CH2NMe2)2-o.o'}X]  (X  -  Cl.  Br.  I). 

David  M.  Grove.  Gerard  van  Koten,  aqd  Augusdnus  R  M.  Vaschuuien, 


Department  of  Metal-Mediated  Synthesis,  Laboratory  of  Organic  Chemistry,  Transitoiium  EL 
University  of  Utrecht,  Padualaan  8, 3584  CH  Utrecht,  The  Netherlands. 

The  Karasch  addidon  of  polyhalogenoallcanes  to  an  alkene  double  bond,  eq  1,  is  amenable  to 
catalysis  by  various  metal  complexes. 

CX3Y  +  - ►  YX2C-<|:-9-X  (1) 

X  -  Halogen;  Y>  R  halogen.  CF3  or  other  electronegative  graop. 


We  now  report  that  the  square  planar  Ni(n)  organometallics  la-c  [1],  Fig.  1,  are  vety  acdve 
homogeneous  catalysts  for  the  Karasch  addidon  under  very  mild  condidons.Some  quandtadve 
results  for  the  la  catalysed  addidon  of  the  perhaloaOtanes  CC14,  CBr4,  and  CF3CCI3  to  the 
terminal  aUcenes  hept-l-ene,  and  methyl  methacrylate  ate  presented.  Ftf  exatrqjle,  the  addidon  of 


Q-: 

\^NM02 


■NM«2 

1 

[Ni{C6H3(CH2NMe2)2-o/>'}Xl 

Ni — X 

X-aia 

1 

X  -  Br,  lb 

NM02 

X-I.  Ic 

Figure  1 

CCI4  to  methyl  methacrylate  in  CH3CN  catalysed  by  <  0.1  mole  %  of  la  (relative  to  alkene) 
affcKds  the  1:1  adduct  CQ3CH2CCl(Mc)C02Mc  in  high  yield  with  100  %  regiospccificity.  Kinetic 
experiments  at  30  °C  show  turnover  numbers  of  more  than  500  h'^  for  the  first  hour  of  the 
reaction.  This  catalytic  behaviour  is  clearly  related  to  the  fact  that  la-c  are  easily  oxidized  to  novel 
air-stable  nickel(III)  species 

The  fairly  rigid  N,CJ</  chelation  of  the  ligand  in  and  the  consequeni  restrictions  imposed  on  the 
catalytic  site(s)  makes  these  species  well  suited  for  mechanistic  investigations. 
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HJHiUENCB  op  the  NATUHE  op  the  OEGANCaiETALLIC  COMPONENT 
ON  THE  CATALYTIC  ACTIVITY  AND  PfiODUCT  SELECTIVITY  IN 
HETATHESIE  REACTION 
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Ileana  Dr&gu^an  and  Valerian  Dr&miTan 

Center  of  Organic  Chemistry,  202B  Spl.  Independence!, 
S-78100  Buohareat,  Romania 


A  comparative  study  of  the  effect  of  the  nature  of  the  organo- 
metalllc  compound  on  the  catalytic  activity  and  product  selec¬ 
tivity  in  metathesis  resction  of  unsaturated  alloyollc  esters 
(e.g.  methyl  and  ethyl  cyolohexylidene  and  oyolopentylidene 
acetates)  in  the  presence  of  WClg-based  catalysts  was  perform¬ 
ed.  When  using  organotln  (e.g.  Me^Sn,  Bu^Sn,  Fh^Sn)  and  organo- 
alumlnlum  compounds  (e.g.  £t2AlCl,  £tAlCl2)  in  the  oataljrtio 
system  the  following  results  were  obtained: 

(i)  organotln  compounds  were  more  selective  for  metathesis 
products  than  organoalumlnlum  compounds; 

(11)  the  selectivity  in  metathesis  products  varies  in  the 
order:  Ue^Sn>  Ph^Sn>  Bu^Sn; 

(ill)  the  catalytic  activity  induced  by  the  organoalumlnlum 
compounds  is  high  but  the  selectivity  in  metathesis  products 
remains  low; 

(iv)  the  catalytic  systems  with  organoalumlnlum  compounds 
lead  preferentially  to  isomerization  and  oligomerization  re¬ 
actions. 

These  results  are  attributed  to  a  distinct  alkylating  and 
reducing  power  of  the  organometalllc  compound  used  in  the  cat¬ 
alytic  system,  the  generation  of  metallacarbenes  of  different 
types  and  reactivities  through  the  interaction  of  the  organo- 
metallic  compound  with  W31g  and  differences  in  the  Lewis  type 
acidity  of  the  organometalllc  compound  employed.  The  mode  of 
Interaction  of  the  above  organometalllc  compounds  with  WClg 
and  the  ways  of  generation  of  the  intermediate  metallaceirbene 
species  are  discussed  in  detail. 
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ORaAlirO-£AlL&I>IUM  COMPOUITDS  IN  CAXALYSIS  OP  DIAZO 
ALKANES  CECQMPOSIIION 

I. N. Busygina,  T.A.Stronmova,  S.B.Kataer,  A.S.Antsyshkina,  M.A. 
Poraj-Koshlts,  I.I. Moiseev,  Institute  of  General  &  Inorganic 
Chemistry,  Academy  of  Sciences,  Leninskii  pr.  31,  Moscow,  USSR 

Catalyzed  by  Pd(0Ac)2  in  benzene  solutions  at  35®C  decompo¬ 
sition  of  diphenil  diazo  methane  has  been  shown  to  proceed  with 
N2  elimination  and  benzophenone  azine  (I)  formation.  In  addition 
to  (I)  palladium  complex  Pd,^(^-OAo)^fCgH,j^C(Ph)=N-N=C(Ph)CgH^32 
(II)  containing  orhto-palladated  azine  ligemds  has  been  Isolated 
and  characterised  by  analytical,  spectral  (IR,  NMH)  and  molecular 
mass  data.  The  thermolysis  of  (II)  in  AcOH/CgHg  solutions  at 
50-60®C  yields  trinuclear  palladium  complex 
Pd2(^-OAc),^[CgH^C(Ph)=N-N=C(Ph)CgH,j3  (III)  also  containing 
orhto-palladated  azine  ligand.  According  to  single  crystal  X-ray 
structure  determinations  of  (III)  Pd  atoms  are  shaped  like  a 
bent  metal  chain  with  Pd-Pd-Pd  angle  of  73,1°  and  Pd-Pd  distan¬ 
ces  of  3,102  -  3,157  S.  The  neigboring  Pd-atoms  are  bridges  by 
the  pairs  of  AcO-groups,  and  the  terminal  Pd-atoms  of  the  chain 
are  coordinated  by  N-atom  and  orhto-C-atom  of  the  azine  ligand. 

Under  reaction  conditions  (CgHg,  35°C)  Pd(0Ac)2  and  (I) 
does  not  form  complex  (II),  suggesting  the  complex  (II)  to  be 
formed  through  carbene  intermediates. 
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FACILE  HYDRIDE  MIGRATIONS  IN  MODEL  BINOCLEAR  CATALYSTS 

Martin  Cowie  and  Brian  A.  Vaartstra,  Department  of  Chemistry, 
University  of  Alberta,  Edmonton,  Alberta,  Canada,  T6G  2G2 


The  complexes,  tMM '  (CO)  2  ( li-X)  (  DPM )  2!  (M,  M'  =  Rh,  Ir;  X  = 

Cl,  I(n=l);X=S(n=0);  DPM  =  Ph2PCH2PPh2 ) ,  have  been 
studied  as  models  of  the  binuclear  hydrogenation  catalyst, 

[Rh2  (CO )  2  ( li'Cl )  (  DPM )  2I  All  model  complexes  react  readily  with 
H2  to  give  a  range  of  dihydride  species  which  in  some  cases  react 
further  to  yield  tetrahydrides.  NMR  studies  (^H,  ^H{^^P}  and 
^^P{^H})  on  these  species  have  yielded  valuable  information  on  the 
facile  hydride  migrations  occurring.  In  all  cases  oxidative 
addition  of  H2  appears  to  take  place  at  one  metal  centre  in  the  A- 
frame  "pocket"  between  the  metals.  However  in  the  chloride-  and 
sulfide-bridged  diiridium  complexes  the  hydride  ligands  rearrange 
to  positions,  one  on  each  metal,  on  the  "outside"  of  the 
complexes.  The  mechanism  for  these  rearrangements  will  be 
discussed.  Subsequent  reactions  of  the  dihydride  complexes  with 
alkynes  have  helped  elucidate  the  ways  in  which  binuclear  hydrides 
may  interact  with  unsaturated  substrate  molecules  and  the 
relationship  of  this  chemistry  to  binuclear  hydrogenation 
catalysis  will  be  discussed.  The  involvement  of  the  adjacent 
metal  centres  in  this  chemistry  will  be  emphasized. 
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ANHYDRIDE  SYNTHESIS  BY  HOMOGENEOUS  PALLADIUM(II) 

CATALYZED  CARBONYLATION  REACTIONS  OF  ARYL  HALIDES 

I  Ian  Pri-Bar  and  Howard  Alper,  Department  of  Chemistry,  University  of  Ottawa 
Ottawa,  ONtario,  Canada  KIN  6NS 


There  has  been  considerable  interest  in  metal  complex  catalyzed  routes 
to  acid  anhydrides.  However,  in  general,  product  yields  are  low  and  stringent 
conditions  are  required.  It  has  now  been  found  that  aryl  halides  react  with 

Pd(OAc)p 

- ^  ArCOOCOAr  +  NaX 

PPh3,DMF 
40  psi,  95°C 

carbon  monoxide  and  sodium  or  calcium  carboxylate  in  N,N-dimethylfonnamide,  in 
the  presence  of  catalytic  quantities  of  palladium  acetate,  to  give  anhydrides 
in  reasonable  yields.  The  influence  of  different  factors  (solvent,  substituent 
effects),  as  well  as  a  proposed  reaction  mechanism,  will  be  discussed. 


ArX  +  CO  +  Ar'cOONa 
X  =  I,6r 


The  [copyg  IH4I  -  Promoted  Cyc 1 otr i mer i zat i on  and  Hydrodi¬ 
merization  of  Alkynes 

Paolo  Bi agi ni  ,  Giuseppe  Fachinetti,  Dipartimento  di  Chimica  e 
Chimica  Industriale,  UniversitS  di  Pisa,  Via  Ri sorgimento,  35 
1-56100,  Italy. 

Pier  Francesco  Zanazzi,  Dipartimento  di  Scienze  della  Terra, 
Universita  di  Perugia,  1-06100,  Italy. 

Pyridine  solutions  of  the  cationic  Co(I)  complex 
^CopygJ ^BPh^J  '  promote  the  cyc 1 otr i mer i zat i on  of  both  terminal 
and  internal  alkynes  at  room  temperature.  However  diphenyl- 
acetylene  behaves  oifferently,  and  induces  the  disproportiona¬ 
tion  of  Co(I)  to  Co(0)  and  Co(II)  (eq  1). 

2  [copyg]'^  +  4  C^Ph^ - ►  {'H^^-CgPhglColC^Ph^l  +  [copVg]^'’  (1) 

The  molecular  structure  of  ('>L^-CgPhg  )  Co  ( C^Ph^  )  has  been  solved 
by  X-ray  diffraction  methods  and  the  compound  constitues  the 
first  example  of  a  long-lived  radical,  ha  1 f -sandwi ch  mononu¬ 
clear  cobalt  complex. 

The  slow  addition  of  alkynes  to  [^°Py5] [^*’^4]  pyridi¬ 
ne  solution  under  a  hydrogen  atmosphere,  brings  about  gas  absor¬ 
ption  and  butadienes  are  formed  according  to  equation  2. 

2  C^Ph^  +  - ►  CHPh  =  CPh-CPh  =  CHPh  (2) 

The  reaction  constitufes  the  first  example  of  alkyne  hydrodime¬ 
rization  which  occurs  catal i tical ly  and  employihg  dihydrogen 

2  3 

instead  of  metal  hydrides  or  aluminium  alkyls  .  Polypyridi- 
nes  inhibit  the  above  mentioned  reactions. 


1)  G.  Fachinetti,  T,  Funaioli  and  P.F.  Zanazzi,  J.  Chem.  Soc ■ . 
Chem.  Common . ,  in  the  press. 

2)  N.  Satyanarayana  and  M.  Periasamy,  Tetrahedron  Lett .  .  2^, 
6253  (1986). 

3)  A.M.  Caporusso,  G.  Giacomelli  and  L.  Lardicci,  J .  Org ■  Chem . . 
42,  914  ( 1977) . 
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CATALYTIC  CYCLOPROPAAJATION  OF  DIENES  : 
STEREOSELECTIVE  SYNTHESIS  OF  PYRETHROIDS  FROM  OIAZOACETATES 
AND  1 , 1-DISUBSTITUTED-.4-ICTHYLPENTA-1 , 3-OIENES 

A.  Demonceau,  A.f.  Noels,  A.J.  Anciaux  and  A.J.  Hubert  , 
UrUveAAiti/  oi  L^ge.,  SMt-T-ititan  18.6),  S-4000  L-Llge.,  B^^g■ulm 


Pyrethroids  derived  from  chrysanthemic  acid  3. A  (R=H),  permethric  acid  3.8 
(R=H)  and  deltametbric  acid  3.C  (RsH),  exhibit  exceptionally  potent  insecticidal 
activity  together  with  ve-y  low  mammalian  toxicity  and  rapid  biodegradability. 
These  remarkable  properties  are  at  the  basis  of  intense  effort  to  devise  syntheses 
suitable  for  the  industrial  production  of  pyrethroids. 

We  have  already  described  the  cyclopropanation  of  olefins  and  dienes  cata¬ 
lysed  by  rhodium  acetate 


X 


1  (A)  X  -  CHj 
"  (B)  X  -  Cl 


(C)  X  -  Br 


+ 


3-trans 


We  now  report  that  the  use  of  rhodium(II)  carboxylate  catalysts  for  the 
addition  of  diazoacetates  2  to  dienes  1  affords  cyclopropanecarboxylates  3  contai¬ 
ning  substantially  more  of  the  insecticidally  preferable  cis-isomer  which  has  the 
substituted  vinyl  and  alkoxycarbonyl  groups  on  the  same  side  of  the  cyclopropane 

ring,  than  is  obtained  using  other  catalysts,  namely  the  better  known  copper  cata- 
2  3 

lysts  *  .  The  cyclopropanecarboxylates  3  are  then  readily  converted  into  pyre¬ 
throids  insecticides. 


1.  (a)  A.J.  Hubert,  A.F.  Noels,  A.J.  Anciaux  and  Ph.  Teyssi6,  Synthe.i<4,  600 
(1976);  (b)  A.J.  Anciaux,  A.J.  Hubert,  A.F.  Noels,  N.  Petiniot  and  Ph.  Teyssie, 
J.  Oig.  Cfiem.,  45,  695  (1980). 

2.  (a)  A.J.  Anciaux,  A.  Oemonceau,  A.F.  Noels,  R.  Warin,  A.J.  Hubert  and  Ph. 
Teyssi6,  Te.tA.ahzd^on,  39,  2169  (1902);  (b)  A.  Oemonceau,  A.F.  Noels,  A.J. 
Anciaux,  A.J.  Hubert  and  Ph.  Teyssi6,  Butt.  Soc.  Chim.  Bttg.,  93,  9a9  (1984). 

3.  0.  Holland  and  O.J.  Milner,  J.  Chvn.  Re.».  ISl.  317  (1979);  (Ml,  3734  (1979). 
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IROn-PR(XiOTBD  RB6IQ-.  STBRBO-  AND  BHAHTIOSELBCTIVB  AOOITIOir  07 
ALKSmS  TO  1,3-DIEinCS  AND  NORBORNAOISNB 

Jeas  Sblers,  Kai  Baldeniua  and  Beiadirk  tojn  Dieck,  Inatitut  fdr 
Anorganische  und  Angewandta  Cbemia  der  UnlversitAt  Hamburg, 
Martin-Luther~Rlng-Platz  6,  D-2000  Hamburg  13  (F.R.6.) 


The  complexes  of  the  type  (DAO)FeXx  (DAD  =  dlazadlene  RN=CR'-CR'=NR  or 
similar  pyridyllmines)  are  easily  converted  to  catalytically  active  species  *(DAD)Fe* 
by  reaction  with  butadiene-magnesium.  In  the  presence  of  1,3-dlenes  a  smooth 
catalytic  reaction  to  cyclodimers  occurs  at  ambient  temperature  [1].  In  the  presence 
of  terminal  olefins  the  simple  Isodlmerlzation  Is  suppressed  and  an  addition  of  the 
olefin  to  the  diene  is  favoured  instead.  The  terminal  olefin  may  carry  n-alkyl, 
Iso-alkyl  or  aromatic  substituents.  The  scope  of  the  reaction  has  been  expanded  to 
many  mono-  and  dlsubstltuted  dienes  as  well.  As  a  function  of  sterlc  requirements 
of  the  DAD  the  stereochemistry  of  the  products  can  be  controlled  (linear  or 
branched  addition  products);  chiral  DADs,  like  in  the  Isodlmerlzation  reaction  [I), 
give  considerable  enantiomeric  excess,  e.g.  in  the  formation  of  3-methyl-l,Z-4- 
hexadlene  from  ethene  and  piperylene.  A  similar  chiral  iron-organic  catalyst 
induces  the  asymmetric  coupling  of  ethene  and  norbornadlene  to  3-vlnyl- 
trlcyclo(2,2.1.0*^|-heptane  (21. 

Isolated  (DAD)Fe(norbornadiene)(L)  complexes  afford  details  to  understand  the 
stereochemical  course  of  these  catalytic  reactions  as  well  as  the  catalytic  coupling 
of  norbornadlene  with  alkynes  or  1,3-dlenes  (3|. 


HI  H.  tom  Dieck,  J.  Dietrich,  Angew.  Chem.  Int.  Ed.  Engl.24  (I98S)  791. 
(21  J.  Chlers,  H.  tom  Dieck,  Angew.  Chem.  submitted. 

(3)  H.  tom  Dieck,  M.  Malllen,  R.  Dlercks,  J.  Mol.  Cat.  submitted 
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MODELS  FOR  CO  REDUCTION.  PREPARATION  OF  DINUCLEAR  COBALT 
CARBONYLS  WITH  THE  CARBENE  MOIETY  C(DSiR3)CH20SiR3 
Attila  Sisak.  M5rta  Mdt^,  Ldszid  N6meth 

Institute  of  Organic  Chemistry,  University  of  Veszpr6m, 
Schbnherz  Z.u.lO.,  H-8200,  Veszpr6m 


The  complexes  RjSiCo(CO)^  (R  =  Me,  Et,  Ph)  react  with 

aliphatic  aldehydes  to  give  ot-silyioxymethyl-  and  x- 

1  2 

-silyloxyacetylcobalt  tetracarbonyls  ’  : 

CO 

R,SiCo(C0)^  +  R’CHO - ►  R,SiOCH(^Co(CO).  5;=:  R,SiOCHR’C(D)Co(CO). 

j  -CO  2 

1  and  2  are  stable  only  in  the  case  of  R’=H.  The  reaction  with 
gaseous  formaldehyde  could  be  promoted  by  catalytic  amounts  of 
bases  (e.g.  PBu^)  and/or  UV  irradiation.  Depending  on  the 
relative  concentration  of  the  base  and  other  reaction 
conditions  1,  2,  or  Co2(C0)y  (^-C(0SiR3)CH20SiR3)  (3)  were 
found,  respectively  as  main  products.  The  complexes  are 
characterised  by  their  IR,  NMR  and  mass  spectra  and  elementary 
analysis.  We  observed  the  complexes  3  also  in  the  'reaction 
mixtures  of  the  catalytic  hydrosilylation  of  CO  in  the 
presence  of  Co2(C0)g  and  bases^: 

Co,(C0)q/PBu, 

RjSiH  +  CO  - - - - - ^  CH3(CH2)^0SiR3  +  (8351)20  +  ... 

120°C,  100  bar 

R3  =  £13,  MeEtj;  n  =  0-5 

1.  Kovdcs,!.;  Sisak, A.;  Ungvary,F.;  Markd  L.  Organometal 1 ics , 
accepted . 

2.  Sisak, A.;  Sampar-Szerencsbs,E. ;  N6meth,L.;  Ungvary,F.; 
P^lyi.G.  to  be  published. 

3.  Sisak, A.;  Angyalosy , Z . :  unpublished  results. 
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REACnVITY  OF  METALUC  COPPER  WITH  ORGANIC  COMPOUNDS  IN 
THE  PRESENCE  OF  MOLECULAR  OXYGEN. 

M.Gargano,  N.Ravasio  and  M. Rossi 
Dipart imento  di  Chimioa  -  0niversit4  di  Bari 
4,  Trav.  200  Re  David  -  70126  Bari  -  Italy 

The  role  of  Cu(I)  and  Cu<II)  in  promoting  oxygen 
activation  both  in  chemical  and  biological  systems  has  been 
widely  discussed  However,  little  is  known  about  the 

interaction  of  metallic  copper  with  molecular  oxygen^  . 

We  have  already  studied  the  reaction  of  metallic  Cu  with 
CHjOH  and  PhOH  in  the  presence  of  oxygen  and  pyridine  to  give 
CuCOCHjjj  and  4 , 5-dimethoxy-l, 2-benzoquinone^  . 

The  observation  that  the  more  acidic  phenol  (pKa«*9.89) 
reacts  much  more  smoothly  than  the  less  acidic  methanol 
(pKa=16)  and  the  necessity  to  operate  in  the  presence  of  a 
coordinating  base  suggest  that  the  activation  and 
complexation  of  the  organic  reagent  requires  an  hydrogen 
abstraction  as  a  preliminary  step. 

To  prove  this  hypotesis  we  have  reacted  very  weak  acids, 
such  as  et.ianol  and  phenylacetylene, with  Oj  which  caused 
very  slow  oxygen  consumption,  whereas  organic  molecules 
lacking  mobile  hydrogen  atoms  failed  to  react. 

This  point  of  view  is  confirmed  also  by  the  very  easy 
interaction  of  Cu  and  Oj  with  benzoic  acid  (pKa»*4.19)  and 
CH3NO2  (pKa=10.2).  The  latter  reaction  is  particularly 
interesting  as  it  gives  cyanide,  isocyanate  and  nitrito 
compounds  depending  bn  the  reaction  conditions. 

The  recent  application  of  analytical  surface  techniques 
which  allow  the  detection  of  peroxo  species  and  adsorbed 
atomic  oxygen  on  Cu,  and  the  results  reported  by  Rao  et  al.® 
on  the  interaction  of  polycrystalline  Cu  surface  with 
molecular  oxygen  and  proton  donor  molecules  agree  with  our 
hypothesis  on  the  role  played  by  the  base  in  promoting 
hydrogen  abstraction.* 


*  Houben-Weyl,  "Methoden  der  Organische  Chemie",  IV/lb, 
Georg  Thieme  Verlag,  p.  55-67  (1976) 

2  K.D. Karlin  and  J.Zubieta  (eds.),  "Copper  Coordination 
Chemistry:  Biochemical  and  Inorganic  Persoective",  Adenine 
Press,  Guilderland,  N.Y.,  (1983) 

3  K.Prabhakaran,  P.Sen  and  C.N.R.  Rao,  Surface  Sci.,  177. 
L971  (1986) 

^M.Gargano,  N.Ravasio  and  M. Rossi,  proc.  XII'^*'  Inter.  Conf . 
Organometallic  Chem.,p.53,  Vienna  (1985) 

5 K.Prabhakaran,  P.Sen  and  C.N.R.  Rao,  Surface  Sci . ,  L301 

<1936) 
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PALLADIUM-CATALYZED  OXIDATIVE  CYCLIZAT10N  OF 
1,5-DIENES 


Thomas  Amonsson®,  Christina  Moberg®,  Louisa  Tottie®.  and  Andreas  Heumann*’ 

®  Department  of  Organic  Chemistry,  Royal  Institute  of  Technology,  S-100  44 
Stockholm,  SWEDEN,  ^I.P.S.p.l.  -UA  126  UnIversitA  d'Alx-Marsaille  III,  Centre  de  Saint- 
JAroma,  F-13013  Marseille  ,  FRANCE 

Previously,  we  have  reported  that  substituted  1 .5-dienes,  e.g.  1  and  2,  undergo 
oxidative  ring-closure  catalyzed  by  palladium  acetate  using  p-benzoquinone  and 
Mn02  as  oxidants  to  give  functionalized  cyclopentanes.  The  reaction  shows  a  high 
degree  of  regioselectivity  affording  mainly  3  and  4. 


The  stereoselectivity  of  the  cyclizations  differs,  however.  The  product  obtained 
from  cyclization  of  the  allylic  acetate  2  gives  a  trans/cis  ratio  of  about  2/1  whereas 
the  product  obtained  from  the  diene  1  gives  a  trans/cis  ratio  of  1/1.  A  possible 
explanation  for  this  difference  may  be  a  weak  coordination  of  the  acetate  group  to 
palladium  which  would  favour  a  pseudo-equatorial  palladium-diene  complex 
thereby  increasing  the  trans-adducl  formation. 


In  order  to  investigate  whether  increased  stereoselectivity  results  from 
coordination  of  a  functional  group  to  palladium,  a  series  of  3-0-substituted  1,5- 
dienes  carrying  alcohol,  nitrile,  acetate  and  carboxylic  acid  groups  at  various 
distances  from  the  diene  center  were  prepared  and  allowed  to  undergo  the  cyclization 
reaction. 
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CARBON-CARBOH  BORD  fORKATZOH  CATALTZBO  BT  VITAHIH  B 

1  2 

STBRRROCSEiaSTRT  AMD  MBCAHISK 

Henq  Su.  Eugen  Eichenberger,  Rolf  Scbeffold. 

Department  of  Organic  Chemistry,  Oniversity  of  Bern, 
Freiestr.  3,  CH-3012  Bern,  Switzerland 

Vitzunin  B^2  as  a  catalyst  in  reductive,  intra-  and 

intermolecular,  radical-type  C,C-bond  formation  [1]. 
Reductive  cyclisation  of  achiral  bromodiene  I  affords  chi¬ 
ral  ci  s -diene  ZI  and  chiral  ci s -monoene  III .  The  ratio  by 
which  the  two  products  II  and  III  are  formed  as  well  as  the 
enantiomeric  excesses  in  II  and  III  strongly  depend  on  the 
reaction  conditions. 

CO.Me 

>  Qactrdysisot  — 1.2  Vv&SC£ 

VisUell^a2NLlCI0  MoOH 
- - - ► 

cr  dwrriod  raduction 

I  n-cis  lll-cis 


Catdysl  or  reogent  Totd  Products  Rotio 

Reoction  condition  Yidd  X  [Xe.e.ofmop-  encntiomer] 


6^2(5  molJt)  Pt-Cothode 

92 

98[<1^3o(S)3 

<2 

8^2(5  moix)  C-Cothode 

73 

50[14X,3</S)] 

50[12X,3o(R)] 

8,2(5  moIX)  Zn/NH^a/DMF 

74 

7 

93 

8u^SnH  CgH^/reflux 

98 

<2 

98 

COjMe 
'3a 


JO  3 

CP 


COjMe 

C6^ 


The  mechanism  and  the  stereochemistry  of  the  B^  -catalyzed 
C,C-bond  formation  will  be  discussed. 


[ij  R.  Schaffold,  M.  Olka.  Th.  Harold  and  L  .  Waldar. 

J.  Am.  Ch»m.  So<.  l^aO,  1Q2,  3642. 

[2]  A.  L.  J.  Backwith  and  0.  H.  Robarct.  J .  Am .  C  h  »m .  S  o  c  , 

1986.  108,  3693. 
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VITAHIH  -CATALYSED  TAHDEM  RADICAL  CYCLZZATION 

E.  Elchenberaer.  R.  Harter,  H.  Su,  R.  Scheffold 

Department  of  organic  Chemistry,  Dnlversity  of  Bern, 
Freiestr.  3,  CH-3012  Bern,  Switzerland 


The  vitamin  ^ -  catalyzed  chemical  or  electrochemical  reduction  of 
alkylhalides  in  presence  of  a  suitable  choosen  set  of  two  or  more 
intra-  or  Intermolecularly  located  C,C-  multiple  bonds  offers  a 
flexible  strategy  for  the  stereoselective  formation  of  two  or  more 
C,C  -  bonds  in  one  operation  (Tandem  Reaction) ^ ‘ ^ . 

Three  of  four  combinations  of  intra  -  and  intermolecular  formation 
of  two  C,C  -  bonds  are  of  relevance  in  synthesis.  Examples  for  each 
type,  intra  -  inter,  intra  -  intra  and  inter  -  intra  are  presented. 


Intra  -  Inter 

Cycli ration  with 
chain  extension 


Z-CN.CHO.COOR 


Intra  -  Intra 
Double  cyclization 


inter  -  intra 
Annelation 


R 


X  -  0,  CH 

2 


Synthesis  of  natural  products  based  on  B  -  Tandem  cylization  will 
be  presented. 


Cl]  R.  Sch*ffoId,  ff^chr.Chmm.T0eh,L*b.  1989.  3  6.  2  6  1. 

[  2  1  Ch.  Mtjrmuth,  Euehtm  Conf.  in  th*  Plant  and 

Animal  Kingdom",  Angort  12. -Id.  Oct.  1907. 
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VBOSTMLAMDXH  SYMTHBSXS  via  Vimua  B  -CATALYZED 

t  2 

C-C-BOED  EOBmTXOV 

S .  Busato .  O.  Tinembart,  R.  Scheffold 

Department  of  Organic  Chemistry,  University  of  Bern, 
Frelestr.3,  CH-3012  Bern,  Switzerland 


The  key  reaction  in  a  short  synthesis  of  (-<-) -prostaglandin  Is 
the  vitamin  ^ -catalyzed  electrolysis  of  the  bromoacetal  X  in  the 
presence  of  l-octyn-3-one,  affording  directly  XX  in  good  yield. 


I  11 


The  bromoacetal  XXX  on  B^  ^ -catalyzed  reduction  affords  the  olefin 
XV  in  high  yield. 


B  acts  as  a  mediator  in  the  electron-transfer^ ’ ^  from  the  elec- 
1  2 

tron  source  to  the  bromides  X  or  IXI,  creating  a  radical  which  un¬ 
dergoes  cyclization.  The  cyclized  radical  intermediate  adds  to  the 
Mlchael-system  (reaction  A)  or  undergoes  elimination  (reaction  B) . 


1 1 J 

K  . 

L  «  u«  •  fi  , 

M  .  P 

S  c  h  n  0 

dor.  J.Ch^m.Soe 

.  ,  C  h  0  m  .  C 

t2  I 

(S  . 

Stork, 

P  .  M  . 

5  h  •  r  . 

H 

.  L  .  C  h  o  o  .  •/  .  Am  . 

C  h  0  m  .  S  0  e 

[  3  ] 

R  . 

S  e  h  «  f  f  o 

1  d  . 

S  .  A  b  r  « 

e 

ht,  R.  Orllntkl 

.  H  .  -  R  . 

0  . 

T  i  n  0  m  b  a 

r  e  , 

L  .  Wald 

• 

r.  C.  Moymuth. 

Fu  r  0  * 

<»aBun.  1984.  1298. 

1984,  too,  4384. 
Kuf.  P-  Stamouli. 
A  p  p i  ,  C  h  0  m .  1987. 
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TEMPERATURE  DEPENDENT  REACTION  PATHWAYS  IN  PALLADIUM- 
CATALYSED  C-C  BOND  FORMATIONS 

Manfred  Bochmann  and  Keith  Kelly,  School  of  Chemical  Sciences, 

University  of  East  Anglia,  Norwich  NR4  7TJ,  U.K. 

Aromatic  polymers  are  chemically  inert,  extremely  tough  and  very  resistant 
to  heat.  They  have  therefore  found  widespread  use  in  engineering  applications. 
The  C-C  cross-coupling  reaction  of  dihaloarenes  with  dialkynylarenes  in  the 
presence  of  palladium  catalysts  gives  access  to  a  new  range  of  these  materials. 
The  structure  of  polymers  obtained  under  two  different  temperature  regimes 
suggests  tnat  two  reaction  pathways  are  followed,  and  that  at  higher  temperature 
alkyne  polymerisation  dominates  over  cross-coupling: 


1 3 

The  polymers  are  characterised  by  FTIR,  FT-Raman,  DSC  and  solid-state  C- 
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VALMGE  CHANGES  OF  ORGANIC  C0UPLEZB3  OF  CHROKHUU  AND 

vASABim  IN  CAmmc  EmopsaoziDB  alkane  ozidatioh 

V.N.  GlttshakoTO,  N.A*  SkorodtaaoTa,  G.A.  Domraohav, 

G.A.  Razuvaev,  CRemlatry  Institute  of  the  USSR  Acade&or  of 
Sciences,  Gorlcy,  USSR 

Eydroperczlde  alkane  oxidation  catalyzed  by  organic  chro- 
alum  and  Tanadium  complexes  has  been  investigated  in  the  detail 
in  the  present  work.  Under  this  conditions  C^-C^^  alkanes  are 
oxidized  to  alkenones  with  good  selectivity  at  temperatures 
60  to  IIO^C,  i.e.  under  more  mild  conditions  than  on  autoxida- 
tion.  Chromlum(III}-  and  vanadiuffl(I7)-acetylaostonates  and  aloo- 
holatea  and  in  addition  c£irboxylates,  derivatives  of  polyatomic 
alcohols,  carbonyls  for  chromium  (III,  0)  are  studied  as  cata¬ 
lysts.  Hydroperoxide  oxidation  does  not  demonstrate  features 
characteristic  of  chain  radical  processes.  The  first  stage  of 
the  process  is  a  rapid  formation  of  different  stoichiometry 
equilibrium  complexes  of  the  initial  organometallic  compound 
with  tert-butyl  hydroperoxide.  Intracomplex  oxidation  of  initial 
metal  atom  to  higher  oxidation  state  proceeds  In  the  complex 
which  limits  the  rate  of  hydroperoxide  alkane  oxidation.  Alkyl- 
peroxochromate(VI}  or  alkylperoxovanadateCY)  formed  oxidized 
alkane.  The  slmultaneons  attack  of  methylene  group  of  alkane 
by  peroxide  and  chromate  (vanadate)  groups  occurs  in  alkylper- 
oxochromate  (VI)-  or  alkylperoxovanadate  (7)-alkBne  complex  and 
this  determines  the  selective  formation  alkanones.  Such  alkyl¬ 
peroxovanadate  has  been  synthesized  in  case  of  vanadium;  its 
ability  to  alkane  oxidation  has  been  indicated. 
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Reactivity  of  the  unsaturated  carbonyl  |Mn2H2(C0)g(dppgi)  I 
towards  small  molecules 

F.J.  Garcia  Alonso.  M.  Garcia  Sanz,  J.A.  Oliveira,  V.  Riera. 
Departamento  de  Quimica  OrganometAllca.  Universidad  de  Oviedo. 
33071  Oviedo.  Spain 

A.  Tiripicchio,  M.  Tiripicchio-Camellini .  Istituto  di  Chimica 
Generale  ed  Inorganiea.  Universita  di  Parma.  43100  Parma. 
Italy. 

Recently  the  carbonyl  complex  lMn2H2(C0)g(dppm)  | ,  containing 
the  unsaturated  fragment  (j^-HjgftngCMnsMn) ,  has  been  synthetized 
in  our  laboratory.  We  report  now  some  results  on  the  reactivity 
of  ^  towards  small  molecules  under  mild  conditions. 

Compound  ^  shows  patterns  of  reactivity  not  observed  previously 
in  related  unsaturated  hydri do-carbonyl  complexes.  Thus  ^ 
reacts  with  RCN,  (R=Me,Et)  to  give  |Mn2(pi-0’,rt-NCR)(CO)g(dppm)  |  , 
rare  examples  of  complexes  with  n-bonded  nitriles,  but  the 
expected^ iRngCft-H) (|fc-N»CHR)(CO)g(dppm) |  are  obtained  for 
R=Ph,  HC^CHj.  The  reaction  of  1  with  t-BuNC  yields  |Mn2 
(f»-(r,n-CN-t-Bu)(CO)g(dppm)  I  in  contrast  with  the  behaviour  of 
|Re2H2(CO)g(dppm) 1  or  |Mn2H2(CO)^(dppra)2l On  the  other 
hevid,  X  reacts  with  RCOOH  to  afford  |Mn2(^H)  (f*-00CR)  (C0)g 
(dppm)l  while  CF^COOH  adds  oxidatively  to  082(12(00)  . 
Complex  X  also  reacts  with  aldehydes  to  give  |Mn2(ji-H)  (j*.-0R)- 
(CO)g(dppm) I . 


(1) .-  D.W.  Prest,  M.J.  Mays,  P.R.  Raithby.  J.Chem.  Soc.,  Dalton 

Trans.,  1982 ,  2021. 

(2) .-  H.C.  Aspinall,  A.J.  Deeming.  J.  Chem.  Soc.,  Chem, 

Commun. ,  1983,  839. 

(3) .-  E.D.  Korniets,  L.K.  Kedrova,  N.I.  Pavlenko.  Izv.  Akad. 

Nauk.  SSSR,  Ser.  Khlm,  1986,  2310. 
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Reactions  of  |Nn2H2(C0)g(dppn)  |  and  |lln2(C0)g(dppai)  |  with 
tenalnal  alkynea. 

F.J. Garcia  Alonso,  V.  Rlera.  M.A.  Ruiz.  Departamento  de  Quimlca 
0rganomet4lica.  Univaraidad  da  Oviedo.  33071  Oviedo.  Spain. 

A.  Tlriplcchio.  M.  Tiriplcchlo-Camellini.  Istituto  di  Chimica 
Generale  ed  Inorganics.  Unlverslta  dl  Parma.  23100  Parma. 
Italy. 

It  is  well  known  that  acetylenes  are  among  the  simplest  and 
most  reactive  organic  molecules,  therefore  they  have  been  used 
as  ideal  starting  materials  for  many  different  purposes.  We 
report  here  the  e6u*ly  results  on  the  reaictlvlty  of  terminal 
alkynes  with  carbonyl  complexes  |MnH2(C0)g(dppm) | ,  1,  and  |Mn2 
(CO)g(dppm) I ,  2,  at  r.t.  or  under  U.V.  Irradiation  (-10*0) 

respectively. 

Since  loss  from  1  or  CO  evolution  from  2  would  yield 

seemingly  the  same  Intermediates,  it  could  be  anticipated  that 
some  common  products  might  be  obtained  in  the  reactions  of 
acetylenes  with  either  1  or  2.  Actually  three  type  of  compounds 
can  be  isolated  from  both  reactions,  namely  iMn^Cji-H)  (li-O*,!!. 
-CaCR)(CO)g(dppm)  1 ,  3,  iMngljfc-HCaiC-t-Bu)  (CO)g(dppm)  |  ,  4,  and 

|Mn(C0)^(|«.-dppm}(fc-0C(Ne0)CacH)Mn(C0)2l  •  5.  On  the  other  hand 
the  vinyl  compound  (MngCjA-H) (i^-HC-CHg) (CO)g(dppm)  1 ,  6,  is  only 
acceslble  from  1  and  finally  |Mn(C0)^{j*-dppm)Mn(H^-C{0)CH«CR)- 
(00)2!,  7,  is  exclusively  obtained  in  the  reactions  of  2  with 
HCaCR,  (R-  H,  CH2OCH3). 
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NEU  0RQAK0METAU.1C  RHENIUH  CLUSTER  COMPOUNDS 
T.  B«ringh»lli*t  O.  Ciani*i  Q.  D'Alfonao*.  M.  Fr«ni**  M.  Morwt*  and  A.  Sironi* 

*  Diparttmarrto  di  Chimka  Inarganka  t  Mttallorganka*  V.Vanazian  21*  20133  Milano. 

*  Istikito  di  Chimica  Strutturistka  Inorgankat  V.Vanaxian  21#  20133  Milano 

Tht  unsaturatod  triangular  clustar  anion^  providts  a  good  tntry  into 

tha  organomatalUc  chamistry  of  hydrido-carbonyl  clustars  of  rftanium«  by  raactlons  such  as: 

(a)  hydrida  transtar  to  an  alactrophilk  sits  ot  an  unsaturatad  organic  molactjla: 

RNC 

- >  CRa3(f<-H)3(A4-»?2c<H)NR)<CO)i<,3“  (Fio.  1.  R  •  p-tolyD 

Similar  raactians  hava  baan  praviously  obsarvad  ivith  tropylium  ion^  and  acatona^. 

(b)  H2  alimination  and  oxidativa  addition  of  a  CH  bond  of  a  coordinatad  pyridina  molacula: 

NCjHg 

- >  CRa3(/X-H)3(/<r-ij2NC5H4)<CO)io3“  ♦  H2 

(c)  nuclaophilic  attack  on  a  carbonyl  ligandt  tollowad  by  hydrida  transtar  on  tha  carbon  atom 
(a  raaction  analogous  to  that^  praviously  observed  with  LiHBR3): 

NaU 

- >  CRa3(;t-H)4<C{Ma)0)<C0)932- - >  CRa3(/*-H)3t/«3-ij2c(H)(Me)0»C0)y32-  (Fio.2> 


Work  supported  by  Cantro  CNR  Sintasi  Struttura  Composti  Matalli  di  Transkiona  of  Milan. 

1)  T.  Baringhallii  0.  Ciardi  0.  O'AlfonsO)  H.  Nolinari  and  A.  Sirordt  Inorg.  Cham.)  t985i  24.  Z666. 

2)  T.  Baringhallit  0.  Qtni,  0.  D'AltonsOi  P.  Romiti.  A.  Sironi  and  M.  Frani.  Inorg.  Cham..  1784,  23.  2849. 
3>  T.  Baringhallit  0. 0'Alfonso.  M.  Franii  0.  Ciani.  and  A.  Sironi.  J.  Organometal.  Chcin.t  1988. 339. 323. 
4)  T.  Baringhallit  0*  O'Altonso.  0.  Qani  and  K.  Holinarit  Organomatallks.  1987.  6,  194. 
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Systematic  Syntheses  of  Polyhydcldo  Heteroblmetalllcs  Containing 
Bridging  Oiphosphines 

Stuart  Carr,  Xavier  Fontaine,  Edmund  FnwlAw.  Bernard  Shaw  and 
Mark  Thornton-Pett;  Department  of  Inorganic  and  Structural 
Chemistry,  University  of  Leeds,  Leeds,  LS2  9JT,  UK 

We  have  found  that  treatment  of  (ReH7 (PCy3)2],  [0sHg(PCy3)] 
or  [IrH5 (PCy3) 2]  <PCy3  -  tricyclohexylphosphine)  with 
diphosphines  gave  complexes  of  the  type  [MHj((PCy3) 2 (L~L) ] 

(MK^  -  ReHg,  OsM^  or  IrH3;  L-L  *•  a  monodentate  diphosphine  such 
as  PPh2CH2PPh2,  PPh2C(-CH2)PPh2,  PPh2CH2CH2PPh2  or 
CiA-PPh2CH-CHPPh2) .  Complexation  of  the  free  end  of  the 
diphosphine  with  other  metals  e.g.  Cu,  Ag,  Mn,  Rh  or  Ir  gave 
heterobimetallic  complexes  which  contained  both  terminal  and 
bridging  hydrides.  These  were  fluxional  at  room  temperature. 
Thus  treatment  of  [ReK3(PCy3)2(PPh2C(-CH2)PPh2) ]  with 
(RhCl(CO)2]2  or  (RhCl(norbornadiene) I2  gave  respectively  (1)  or 
(2) : 


(1)  X,  T  -  CO,  Cl 

(2)  X,  Y  »  norbornadiene* 


The  hydride  ligands  in  (X)  and  (2)  were  static  at  -80  *C  and 
these  complexes  were  each  a  mixture  of  two  isomers  which  rapidly 
interconverted  at  room  temperature.  Evidence  is  given  for  an 
interesting  Interaction  between  and  Rh.  Other  reactions  will 
be  described. 


SYNTHESIS  OF  'CHAIN’ 'TYFE  POLYNUCLEAR  METAL  COMPLEXES  CONTAININO 
TUNGSTEN  AND  RHODIUM  OR  IRIDIUM 

Simnn  .T.  D«vie».  Judith  A.1C.  Houiitl,  Mhx  U.  PQotti.  uod  F.  Ooidtm  A.  Stone. 

Oepertment  of  Inorganic  Chemiftry,  Uniwenity  of  Bristol,  Bristol  BS8  ITS,  Great  Britain. 

We  have  recently  illustrated  the  rational  directed  syntheses  of  novel  transition  metal 
cluster  compounds  containing  open  of  molybdenum  or  tungsten  and  nickel  or 

platinum  atoms,  bridged  by  alkyUdyne  ligands.  In  an  attempt  to  prepare  similar 
compounds  containing  rhodium  the  reaction  between  [Rh(codXii~PPl^]2  (1)  end 
[W(»CMe{CO)2(irC5H5)]  (2)  was  investigated. 

The  initial  product  of  the  reaction  is  [Rh2W2{p-C(Me)C(0)XM3“C^XC0)3- 
((i-PPh2)2(T-C5H5)2]  (3). 


(3) 

In  contrast  (2)  reacts  with  [Ir(codXir-PPh2)]2  (4)  to  give  the  related  compound  pr2W2- 

(MK>IeX«-<3^XCO)4(<i-PPhih(»rCsHs)2l  (5)- 

Compound  (3)  reacts  adth  eacess  (2)  to  give  the  pentanuclear  complex 
[Rh2W3{#i-C(MeX:(0)Kp-CMeXM3-CMeXCX))4(/«-PPh2)2(irC5H5)3]  (6)  which  isomerises 
slowly  in  solution  to  ^Id  pUi2W3(/i-CO){M“C(Me)PPh2KM~<^*)(M3”^^*XCO)4(^-PPh2)- 
(y-C3H3)3]  (7)  whose  structure  has  been  determined  by  JT-ray  analysis. 


(7) 


Refertnet 

1.  S.J.  Davies,  G.P.  Elliott,  J.A.K.  Howard,  CM.  Nunn,  and  F.C.A.  Stone, 
J .Chtm.Soc.,  Dalton  Trans.,  1987,  2177. 
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THE  REACTIVITY  OF  THE  HETERODINUCLEARa-DIlMINE  COMPLEX 
FcRa(CO)((iPr^N«CBCH>N4Pr)  TOWARDS  ALKYNES 


Fred  Muller.  Maico  J.  A.  Knakman,  Kees  Vrieze,  Gemd  van  Koien,  Laboratofy  for  Incigank 
ehemuay,  Univeroty  of  Amsterdam.  Nienwe  Achfayacht  166. 1018  WV  Amstadam,  Holland 


In  order  to  compare  the  leacdvity  of  homo-  and  heteiodinnclear  or-diimine  complexes  towards 
alkynes  the  novel  heterodinnclear  complex  FeRn(CO)5(iPr-DAB)  (1)  [iPr-DAB  s 
iPr-NBCHCH«N-iFr],  with  the  ot-diimiae  bonded  as  a  o-N4i2-N',ii^-C*N’  bridging  6e  donor, 
was  synthesized.  Reaction  of  1  with  MeOC(0)OnCC(OX)Me  (dmadc)  yields  two  products: 
FeRu(00)5(ar,<T*N,N’-m>DABXii2*^^'*^l°>^)  t*^>>ch  has  a  chelating  iPr-DAB  on  Ru  as  well 

as  a  perpendicular  bridging  alkyne,  and  FeRu(CO)5[iPr-N>CHCH(N-iPr)- 
C(C(0)0Me)>CC(0)0Me]  (3)  O^-ray).  Complex  2  is  formed  via  the  substitution  of  the  n^-ON 
bonded  ittune  moiety  (to  Fe)  in  1  by  an  tj^-ObC  bonded  alkyne,  ftdlowed  by  the  loss  of  one  CO. 
This  type  of  mechanism  is  also  involved  in  the  reaction  ofPe2(CO)g(iPr-DAB)  with  dmadc.  The 
crganic  ligand  in  3  results  Crom  the  C-C  coupling  of  oik  of  the  DAB  imine  C  atoms  and  the  alkyiK. 
This  C-C  coupling  is  probably  preceded  by  an  isomerization  of  1  (ii^-C>N  coordinadon  to  Fb)  to 
give  the  intermediate  1*  with  T)^-CaN  coordination  to  Ru.  The  C-C  coupling  of  the  alkyne  with 
the  x-bonded  imitK  C  atom  in  1*  followed  by  the  loss  of  one  CO  yklds  3.  An  analogous  C-C 
coupling  occurs  in  the  reaction  <rf  Ru2(CO)g(iPr-DAB)  with  dmuric.  These  results  lead  to  the 
conclusioa  that  the  nature  (rf  the  ti^-C»N-mBtal  interaction  has  a  mi^  influence  on  the  padi  along 
which  dre  reactioiu  of  M2(CO)g(iPr-DAB)  (M2HPe2.  FeRu,  Rn2]  proceed!  A  third  process  is 
illustrated  by  the  fonnadon  of  FeRtt(CO)5<iPr-DAB)((i2*BV)  (^)  (X-ray)  from  1  and 
MeOC(0)0<3i  (ttqi)  which  invtdves  the  insestioo  of  the  aUgme  in  the  Fe-Ru  bond  followed  by 
the-  loss  of  one  CO.  Complex  5  looses  easily  and  reversibly  one  CO  to  give 
FeRu(CO)4(iPr-DAB)(P2*Qip)  (4)-  In  both  4  and  5  the  DAB  ligand  is  bonded  as  a 
a,a-N,N'-ti^,Ti2-C»N,C*N’  bridging  8e  donor.  Iftoducts  of  type  4  have  also  been  found  in 
reactions  of  the  Fe2  and  Ru2  analogues  with  allgmes. 


CABBON-HXniOGEN  iND  CASBON-NITBOOEN  ACriYATIOH  IBO(ZSSES 


IN  1EB  KEACriDNS  OP  111300)12  WTEH  nSTUIIT  AJONBS 


'RAwm.Ti  Bo«»nl»«r«.  Kaoiwtli  Hardeastl*,  Iilak«*l  X>tef,  TIm  lleFkillips  sad  Jbaco 
Botts.  Dapartaeat  of  CBaalstxy.  Callforaia  Stat*  UaiTaralty.  Horthridga, 
California  91330. 

Kobart  f.  Oallert,  Dapartaant  of  Cbaalitrp,  California  Stata  OaiTaraity.  Lot 
Aagalaa.  California  90024 


Tha  raaotlona  of  tartlarj  aainatt  NB2B'  (B  •  (X2CH3,  CH(CH3)2i  K'  - 
CS2CH3)  vltb  £03(00)12  proaiotad  by  tba  radloai  oatalyat  [Fo(pS(S2CCB3)  (CO)2 
P(C3%)3]2  bora  baan  axaainad.  Iba  atrootoraa  of  tba  oajor  trlmtbanliio 
prodneta  baira  baan  dataralnad  bjr  x-ray  diffraetion  and  anltinnolear  nar 
atndlas.  In  tba  oaaa  of  N(CI^CS3)3^  tbraa  aajor  803  prodneta  are  obtalnad 
vbiob  raanlt  froa  a  coabinatlon  C-H  and  C-N  olaaTaga  raaotlona  and  one 
prodnot  wbieb  la  tba  raanlt  of  Inaartlon  of  a  C2  fragaant  Into  tba  tartlazy 
aainea.  Wltb  tba  bnlblar  N((3(CH3)2)2(CH2(X3)  only  too  aajor  Bng  oontaining 
aoaplazaa  are  laolatad  wbieb  are  tba  raanlt  of  only  C-H  eleawage  raaotlona 
on  tba  atbyl  gronp  of  tba  aalna.  In  both  aariea  of  eoaplama  atmetnraa 
oontainilig  zwlttarionie  earbon  nitrogen  doable  bonda  both  eoordlnated  to  tba 
olnatar  or  aa  a  pendant  ligand  are  obaarrad.  Tba  ioportanea  of  tbia  type 
of  bonding  in  C-N  eleawage  prooaaaaa  and  a  gaaaral  aebaaa  for  tba  aaqnanoa 
of  and  faotora  controlling  C-B  and  C-N  bond  olaarage  prooaaaaa  will  be 
preaented  baaed  on  tba  atrnotnral  worb  and  on  tba  obaarwad  Interconraraion 
of  tba  war  Iona  prodneta  obtalnad. 


Rafaraneaa 

(1)  S.  AiaM.  B.  Gobatto,  F.  Padoran.  N.  .Botta.  E.  Boaanbarg  and  B.  W. 

Oallert.  Organonatalliea.  1987.  2074. 

(2)  N.  A.  (Anrebill  and  B.  A.  Laabawyex.  Inorg.  Cbaa. .  1979.  U.  MS. 
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PYROLYSIS  OF  Os3(CO)io(R2C2)  (R=PhJ^c) 

Honp  Chen  Jiian  F.G.JohnsoiUiajesh  Khattarjack  Lewis  and  Paul  R.Raithby 
University  Chemical  Laboratory.  Lensfield  Road,Cambndge  CB2  lEW.U.K. 


Pyrolysis  of  Os3(CO)joOR2^2)  (R=Ph«Me)  gives  a  range  of  products.  At  high  tenq)erature 
(265°Q,  the  dianion  [OsjoC(CO)24]^'  is  obtained  as  a  nukjor  product,  while  at  lower  temperature 
(210°C),  several  neutral  complexes  are  obtained  including  some  high  nucleaiity  clusters.  These 
include  Os4(CO)i2(Ph2C2)  (D.  HOs7((X>)igIPhCC(C6H4)]  (2).  HOs3(CO)9(C4H5)  (3), 
HOs4(CO)i  2(04115)  (4),  Os4(CO)22(C4Hg)  (5).  All  these  compounds  have  been  identified  and 
characterised  by  i.r.4nass  spectroscopy  and  n-mur.  spectroscopy.  Among  these,  compounds 
(2)  and  (4)  have  not  been  reported  so  far.  rLtnj.  studies  of  these  two  compounds  give  evidence 

for  orthometallation  of  a  phenyl  ligand  in  (2),  and  an  allylic  bonding  nxxle  in  (4)  due  to  ligand 
rearrangemenL  Compounds  (3)  and  (5)  may  be  new  isomers  of  the  known  compounds,  as 
suggested  by  n.m.r.  evidcnce^*^.  The  X-ray  crystallographic  study  of  (3)  is  in  progress. 


References 

1.  Antony  J.Deeming,  Sunduss  Hasso  and  Mark  Underhill,  J.CS.  Dalton  Trans.,  1975,1614 

2.  Ronald  Jackson,  Brian  F.G  Johnson,  Jack  Lewis,  Paul  R.Raithby  and  Stephen  W.Sankey, 
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OXJDATIVE  ADDITION  OF  VINyi-DIPHENYL-PHOSPHINE  ON  Ru.(CO)  CHARACTERIZATION 

3  12 

AND  CRYSTAL  STRUCTURE  OF  J*^H)RUg(C0)^(PI>h2CH-CH2)(y,,i|  -PPh^CH-CH) . 


Dipartinento  dl  Chlnica  Inorganlca,  Chlmiea  Pisica 
e  Chimica  del  HatarlaXl,  Ufilvexslta*  dl  Toclno/  Corso  N. 

O'  Azegllo  48,  I>10125  Torino,  Italy. 


Antonio  TIRIPICCHIO,  Marlsa  TIRXPXCCHIO  CAMELLIHI,  Xstltuto  dl 
Chlmlca  Ganarala  ad  Xnozganlca,  Unlverslta*  dl  Paraa,  Vlala  dalle 
Sclenze,  Z-43100  Pazna,  Italy. 

Haztln  J.  MATS,  University  Chemical  I.aboratory,  Lensfleld  Road, 
Cambridge  CB2  IBV. 


The  title  eoaplex  (1),  obtained  by  reacting  Ru^(CO)^  with  vlayl- 
dlphenyl-phoephine  in  aliphatic  hydrocarbons  under  aoderate  heat,  has  been 
characterized  by  eultlnuclear  n.n.r.  spectroscopy.  The’ structure  of’l,  fUlly 
elucidated  by  X-ray  dlfft*aetien  eethods.  Is  represented  in  the  Figure. 

The  eoeplex  1  represents  an  exaaple  of  oxidative  addition,  without  P-C 
bond  cleavage,  involving  a  phosphine  characterized  by  an  unsaturated 
hydrocarbyl  subatituant:  generally,  indeed,  phosphlno-alkynes  undergo  P-C 
bond  cleavage  even  in  nlld  conditlona.^*^  Upon  thereal  treatment,  1  gives 
several  phosphldo-bridged  derivatives,  which  are  now  under  investigation. 


Ph  Ph 


C  0 

t 

0 


1  -  A.J.  Carty,  Pure  t  Appl.  Chen.,  113  (1902);  A.J.  Carty,  Adv.  Chen. 

Ser.,  198,  163  (1982). 

2  -  F.  Van  Castel,  S.A.  MacLaughlin,  M.  Lynch,  A.J.  Carty,  E.  Sapps,  A. 

Tirlpicchlo  and  N.  Tirlplcehlo  Csnellini,  J.  Organometal.  Chem.,  326.  C65 
(1987). 
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Reactions  of  Trlnuclear  (Ru  and  Os)  Carbonyl  Clusters  with  Amino- 
Alcohols  and  -Thiols. 

Silvio  Aime,  Mauro  Botta,  Roberto  Gobetto,  Luciano  Hllone, 
Domenico  Osella  and  Luclsns  Violano 

Dipartimento  di  Chlalca  Inocganica,  Chlmica  Fisica  e  Chimica  del 
Materiall,  Unlversita*  di  Torino,  Via  P.  Oiuria  7/9,  10125  Torino, 
Italy 


In  the  study  of  these  reactions  under  different  experimental 
conditions  we  were  able  to  isolate  and  characterize  several 
or9anometal  carbonyl  clusters  corresponding  both  to  the  oxidative 
addition  of  -OH,  -SH  and  -HH  bonds  to  the  metallic  moiety  and  to 
the  nucleophilic  attack  of  the  NH-  group  on  coordinated  CO  ligands 
as  already  found  in  the  interaction  of  primary  and  secondary 
amines  with  K,(CO)..  clusters  (M*Ru  and  Os)'*^'  '  . 

Uhen  the'^oxldaClve  addition  reaction  involves  the  oxygen  or 
sulphur  centres  the  resulting  derivatives  contain  the  MH_  group 
coordinating  one  of  the  metal  atoms  bridged  by  the  heteroatom  as 
shown  in  1.  The  easy  cleavage  of  the  coordinatlve  bonds  to  form 
unsaturated  species  in  solution  under  mild  experimental 
conditions  shows  Interesting  properties  for  these  organometallic 
coordination  compound. 

In  the  reaction  between  Ru.tCO}..  and  Ethanolamine  (ETA)  in 
TKF  as  solvent  at  ambient  temperature  a  single  product  is 
obtained  (isolated  in  £5%  yield)  which  contains  two  ETA  moyetles 
bonded  as  shown  In  2. 

This  vorlc  was  supported  by  Italian  Ministry  of  Education. 


1)  R.  Szostak,  C.E.  Strouse  and  H.D.  Kaesz  J.  Organomet.  Chem. 
1980,  191,  243. 

2)  A.O.  Kaesz,  C.B.  Knobler,  H.A.  Andrews,  C.  Van  Hoskirk,  R. 
Szostak f  C.E.  Strouse,  Y.C.  Lin  and  A.  Mayr  Pure  Appl.  Chem. 
1962,  54,  131. 

3)  A.  Kayr,  Y.C.  Lin,  N.H.  Boag  and  H.D.  Kaesz  Inorg.  Chem.  1982, 
21,  1704. 
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Hydrogenation  and  dehydrogenation  processes  on 
di-  and  tetranuclear  ruthenium  compounds 


W.P.  Mul.  M.  van  Leijen,  C  J.  Elsevier  and  K.  Vrieza 
University  of  Amsterdam,  Dept,  of  Inorg.  Chem.,  Nieuwe  Achtsrgracht  166, 
1018  WV  Amsterdam,  The  Netherlands 


Whereas  the  coordination  and  reactivity  of  1,3-dienes  and  1 ,4-diaza-1 ,3-dienes  on  metal 
carbonyl  frameworks  of  the  Iron  triad  has  been  extensively  investigated,  the  chemistry  of 
1-aza-1, 3-dienes  remained  virtually  unexplored.  Only  in  the  last  few  years  this  gap  has  partly 
been  filled  up.  New  di-,  tri-  and  tetranuclear  organometallic  compounds  containing  one  or  two 
ligands  arising  from  hydrogen  migration  or  abstraction  were  isolated  from  thermal  reactions  of 
Ru3{CO)^2  CH3-CH=»CH-CH=N-R  (R=i-Pr,  c-Hex,  t-Bu).  On  the  poster  we  present 
additional  information  about  their  formation  and  interconversion  and  the  influence  of  the 
R-group. 

The  dinuclear  compounds  1  (R»i-Pr,  c-Hex)  and  2  (R-i-Pr,  c-Hex,  t-Bu)  are  initially 
formed.  A  sequence  of  thermal  reaction  steps  Including  dehydrogenation  of  the  ligands,  loss  of  CO 
from  the  metal  framework  and  subsequent  dimerization  results  in  the  almost  quantative 
formation  of  the  tetranuclear  3  after  4-24  h  (1)  or  3-4  days  (2).  In  a  reverse  reaction 
hydrogenation  of  3  in  the  presence  of  CO  yields  1.  In  the  latter  two  different  reaction  pathways 
may  be  involved  with  the  intermediacy  of  4  or  5.  Dehydrogenation  of  1  is  also  observed  during 
thermal  reactions  in  the  presence  of  an  excess  of  1-aza-1 ,3-diene,  though  another  reaction  is 
Mnelically  favoured,  which  results  in  the  formation  of  4.  Possible  mechanisms  and  catalytic 
applications  will  be  discussed. 
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Spin-Lattice  Relaxation  Times  in  Hydride  Carbonyl  Clusters  as 
an  Aid  to  the  determination  of  Molecular  Structures 


Silvio  Aime,  Mauro  Botta,  Marco  Cisero,  Roberto  Gobetto.  Luciano 
Ml lone  and  Domenico  Osella 


Dlpartimento  di  Chlmica  Inorganica,  Chimica  Pislca  e  Chimica  del 
Material!,  Universlta*  di  Torino,  Via  P.  Oiuria  7/9,  10125  Torino 
(Italy) 


This  work  deals  with  the  evaluation  of  H-H  distances  obtained 
via  the  measurement  of  proton  spin-lattice  relaxation  times: 


I  >  T*-**  - 


The  molecular  correlation  time  x  has  been  evaluated  from  Tj^  and 
n.O.e.  determinations  of  rigid  C-H  fragment  in  the  organic  ligand 
or  by  applying  the  Stokes-Debye  formula. 

In  systems  containing  two  chemically  and  magnetically 
equivalent  hydrides  (and  no  other  hydrogen)  it  is  possible  to 
extract  structural  distances  by  evaluating  the  difference  in  the 
relaxation  rates  between  the  ttn>  H,H  and  H,D  isotopomers  if  is 
kno%m  by  an  Independent  experiment.  The  measurement  of  the 
relaxation  times  T.  of  the  two  isotopomers  is  possible  in  the 
same  experiment  by  making  use  of  the  small  isotopic  shift  between 
the  hydrido  resonances  of  the  two  isotopomers.  This  is  shown  in 
the  figure  for  H^FeOs^iCO^^  and  HDFeOSj(CO)j^j. 


HOF.O./CO),  [a] 
H.F.O..(CO)„  [b] 


This  work  was 
87.007.03. 


supported  by  Italian  C.N.R.  under  the  grant  no. 
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BUILD  UP  OF  OSMIUM  CARBONYL  CLUSHSRS  USING  ARSENIC  UGANDS 
Karlheinz  Guldner,  Brian  F.G.  Johnson,  Jack  Lewis,  Aniu  D.  Massev. 

University  Chemical  Laboratory,  Lensfleld  Road.  CambridgeCBZIEW.  UJL 
Reaction  of  the  activated  cluster  Os3(CO)|2.n(NCMe)n  (n=l  (la),  n»2  (lb))  with  primary 
arsines  ^(RAsH2,R«‘Ph,  Me4i)  yields  the  arsinidine  cooqmunds  H20s3(C0)^^(p.3'AsR)  (2a) 
(RBPh,Me4I)-  At  elevated  temperatnres,  (2a)  is  transformed  to  the  AsPh  capped  cluster 
[(p.-H)20s3(CO)9()i3-AsPh)](2b).  Treatment  of  (2a)  with  osmium  sources  like  Os3(CO)j2> 
H20s(C0)4  and  H20s3(CO)]q  under  tfaermolytic  conditions  gives  the  tetranuclear  cluster 
[(^-H)20s4(C0)i2(li3-AsPh]  (2c)  and  the  pentanuclear  cluster  [(ji-H)20s5(C0)j5(|i4-AsPh)] 
(2d)  as  the  major  products.  Similarly  the  reaction  of  (la)  and  (lb)  with  the  secondary  arsine^ 
Me2AsH  gives  the  AsMe2  bridged  triosmium  clusters  [(Os3()i-H)(CO)2Q()i-AsMe2)]  (2e)  and 
[(Os3()i-H)2(CO)g((i-AsMe2)2]  (2f)  which  are  formed  via  the  intermediate  compound 
Os3H(CO)ii(4-AsMe2)  (2g). 

Extension  of  this  work  using  ASH3  J*hAsH2  and  As(p-Tol)3  ligands  leads  to  the  synthesis 
of  osmium  clusters,  ranging  in  nuclearity  from  three  to  six  metal  atoms ,  containing  |X-AsR  41- 
AsR2  and  ASR3  groups.The  reaction  of  (la)  with  PhAsH2  in  refluxing  CH2CI2  gives 
Os3(CO)9(AsPh)2  (3a).  In  comparison,  the  reaction  with  As(p-Tol)3  gives 
Os3(CO)9Bi-A$C5H(4CH3)(n^gH3CH3)  (4a),  which  results  from  the  migruion  of  one  tolyl 
group  from  the  arsenic  to  the  cluster  framework,  and 
Os3(CO)io(li-AsCgH4CH3)(li-C5H3CH3)  (4b).  Reaction  of  As(p-Tol)3  with  (lb)  gives  a 
trinuclear  osmium  cluster  with  two  bridging  arsine  ligands  and  involves  metal-metal  bond 
breakage  (4c).  Guster  build-up  leactic^  using  the  arsine  substimted  cluster  053(00)2  2AST0I3 

with  H20s(C0)4  gives  Os4(CO)2  2  AS2T0I2  (5a)  and  Osg(G))23A82Tol2  (5b).  A  hexannelear 
cluster  H2Os5(C0)22AsH  (fra)  is  also  obtained  by  reacting  053(00)2  2  ASH3  with  (la).  All  these 
compounds  have  been  characterised  by  i.r,  n.m.r  and  mass  spectroscopy.  The  X  -ray 
crystallographic  study  of  (4a)  and  (4c)  is  in  progress. 

Reference:  1,2:  Karlheinz  Guldner,  Brian  F.G.  Johnson,  Jack  Lewis  and  Paul  R. 
Raithby. (Unpublished  results). 
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Arene  Activation  by  Triosmium  Ciuster:Nucleophilic  Addition  to  cationic 
IHOs3(CO)9(PPh3)(jJi3:Ti2:tl2:,,2QgHg)]BF4 . 

MAroia  Martineiii:  Mark  A  Gallop:  Brian  F.GJohnson;  Jack  Lewis. 

Inorganic  Chemistry  Department.  Cambridge  University,  Lensfield  Road, 
Cambridge,  CB  2  1  EW,  England. 

The  ability  of  certain  transition  metal  centers  to  activate 
normally  unreactive  n-hydrocarbons  towards  nucleophilic  attack  has 
been  known  for  several  decades  (1).  This  area  has  attracted 
considerable  interest  in  recent  years  due  to  its  potential  application  in 
organic  synthesis. 

Factors  controlling  reactivity,  mechanism  and  site  of 
nucleophilic  addition  in  mononuclear  metal-arene  systems  have  been 
reviewed(1)  arid  analogous  studies  concerning  the  electrophilicity  of 
benzene  and  toluene,  coordinated  in  the  face-capping  bonding  mode,  in 
[Os3(CO)g(p3ni2ni2ni2c0Hg)l  and  [Os3(CO)9(p3ni2:Tl2ni2(QgH5Me)]  have 
recently  been  performed(2). 

The  present  work  is  concerned  with  nucleophilic  addition 
to  the  benzene  in  IHOsg(CO)g(PPh3)<p.3.T|^:Tl^ni^CgHg)]BF4.  Reaction  with 

diethylamine,  MeLi,  PhLi,  H*,  MeO*  and  OBU  afforded  neutral  compounds. 
NMR  evidence  indicates  attack  occurs  at  the  arene  ring  and  this  has 
been  confirmed  by  a  X-ray  strusctural  analysis  of 

[HOs3(CO)8(PPh3)ai3:Tt2:T,S^6^^7)l  • 

1.  L.A.P.Kane-Maguire;  E.D.Honig;  D.A.Sweigart.  Chem.  Rev.,  1984,  84.  52S. 

2.  M.A.Gallop.  Ph.O.  Theses.  Cambridge  Universiy.  1988. 


P.  Ann  Dolby.  Marjorl*  M.  Harding,  and  Anthony  K.  Smith,  O^artmant  of 
Inorganic,  Physical  and  Industrial  Chmnistry,  Oni varsity  of  Uvarpool,  Grova 
Straat,  PO  Box  147,  Uvarpool  1.69  3BX,  England 


Tha  unsaturatad  clustar  tOs,  (|i-H)(cn),  {4-Ph2PCB2P(Ph)(^  H«}]  (1)  raadily 
undargoas  a  da-matallatlon  raaction,  alloMing  &a  addition  of  tuo  or  four 
alactrona  to  tha  clustar  frameworJc  to  occur  under  mild  conditions.  Tor 
exaapla,  coop  lax  (1)  raacts  with  P(OMa),  at  room  taaparatura  to  produce 
[Os,  (CO),  (di^){P(^),},]  (2)  (<^ppa-Ph2PCH2PPh,).  With  tha  alkyna,  PhCscKt, 
ccmplax  (1)  raacts  to  giva  tha  46-alsctron  clustar  [Os,  (00) ,  (d^ppm)(PhC9CPh) 
(3),  in  which  tha  aUcyna  ligand  is  coordinatad  in  tha  )i,  ,n*dL  (shown  by 

X-ray  crystallography ).>  This  coordination  moda,  previously  unknown  for 

triosmium  clustars,  is  favourad  over  the  usual  mode  (4)  by  tha  presence 

of  tha  o-donatlng  diphosphine  ligand,  and  deBnnstratea  how  a  change  in 
electronic  prc^rtlas  of  a  triangular  array  of  metal  atoms  can  influence  tha 
mode  of  coordination  of  unsaturatad  organic  molecules  to  that  array. 


The  cluster  (3)  also  undergoes  a  ready  reversible  addition  of  OQ  leading 
to  tha  formation  of  [0a,(C0),(^ppm)(PhC3CPh)]  (5),  in  which  the  coordination  of 
the  alkyna  is  changed  to'  the  more  usual  p>,n*-|P  mode. 


1.  J.A.  Clucas,  O.F.  Foster,  H.N.  Harding,  and  A.K.  Smith,  J.  Cham.  Soc., 
Cham.  Cosmun.,  1984,  949. 

J.A.  CUoas,  P.A.  Dolby,  N.M.  Harding,  and  A.K.  Smith,  J.  Cham.  Soc., 
Cham.  Commun.,  1987,  1829. 
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isoaxmmoN  of  ALSEimiiDmis  couflbzes 

OSjI^(CO)g(C=GHH)  (EsH.CgHj, 

Avtandil  gorldze.  Olga  Eizas»  Pavel  Petrovskll 

Institute  of  Organoelement  Compoundat  Academy  of  Sciencesi 
28  Tavllov  Str. ,  Moscow,  TJ.S.S.R. 


Reaction  of  0SjH2(C0)g(C=CHR)  (Ib,c  Rs^gl^,  Cj^FeC^H^)  In 
CS2CI2  with.  CF^COOH  at  low  temperatures  affords  bridged  alkenyl 
complexes  Os^H2(CO)^(CHsCHR)-(OC(O)CF^0iIb,c)  wbdcli  were  charac¬ 
terized  by  SUR  and  IR  spectroscopy.  At  room  temperature 

complexes  IIb,c  rearrange  to  the  corresponding  cationic  trlhyd- 
rldes  [0ajHj(C0)g(C=CHR)]‘*'  (IIIb,c)  by  alkenyl  hydrogen  atom  mi¬ 
gration  to  the  trlmetalllc  core. 

Whereas  protonation  of  Ib,c  with  CF^COOH  at  -30°C  occurs  via 
attack  on  the  carbene  atom  of  alkesylldene  ligand,  the  reaction 
of  0s2i^(C0)n(CaC^)  (la)  under  the  same  conditions  gives  only 
^ajH2(C0)g(CsCH2)y  (Ilia),  and  there  is  no  evidence  for  the 
formation  of  a  bridged  alkeziyl  complex. 

Treatment  of  la-c  with  HBFi^*QBt2  in  CD2CI2  even  at  -60°C  afforded 
only  cationic  trlhydrldes  Illa-c. 


SYNTHESIS  AMO  PROPERTIES  OF  IRON  CROUP  METAL  CLUSTERS 

Asunta  Tuula,  Department  of  Chemistry,  University  of  JyvSsky- 
IR,  Tellervonkatu  8,  SF-4Q100  JyvRskylR,  Finland 

Krlvykh  Vasily  and  Ryblnskaya  Margarita,  A.N.  Mesmeyanov 
Institute  of  Organo-Element  Compounds,  U.S. S.R.  Academy  of 
Sciences,  117813,  Moscow,  Vavilova  28  (U.S. S.R.) 


Thermal  and  photochemical  reactions  of  trinuclear  carbonyls 
of  Fe,  Ru  and  Os  with  allyl  alcohol  in  acidic  medium  as  well 
as  their  reactions  with  (CH^l^MO  *  2  H2O  with  subsequent 
protonation  have  been  reported. 

Cationic  mononuclear  allyltetracarbonyl  con^lexes  of  Fe,  Ru, 

Os  and  cationic  Os  cluster  with  s-allyl  ligand  have  been 
obtained.  In  case  of  OS2(CO)^2'^*  formation  of  the  two 
coBpounds,  namely,  mono-  and  trinuclear  (III  and  XV)  cationic 
allyl  complexes  were  observed^ 

C(CO)^Os'»^  3*  BF^ 


XXI 

Formation  and  structural  characterization  by  means  of  XR  and 
NMR  methods  as  wall  as  by  X-ray  methods  will  be  presented  and 
discussed.  The  properties  of  the  complexes  will  be  reported. 

1.  V.V.  Krivykh,  T.  Asunta,  O.V.  Cusev  and  M.X.  Rybinskaya, 
J.  OrganoBwt.  Chen.,  338  (1988)  55. 


(COl^Os  -  Os(CO)^ 

\  /  BF, 
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THE  CHEMISTRY  OF  THE  HYDRIDOCARBOHYLTRIOSHIUM 
ANION  [H083(C0)jj]‘ 


S.N.A.B.  Syed-Wi8taffa.  School  of  Chemical  Sciences,  IMlversltl  Sains 
Malaysia,  11800  Penang,  Malaysia. 

J.  LewlSjUnlverslty  Chemical  Laboratories,  Lensfleld  Road,  Cambridge, 
United  Kingdom. 

For  the  past  few  years  the  study  of  mixed-metal  clusters  have 
been  Intensive  and  since  then  numerous  mixed-metal  clusters  have  been 
synthesised.  The  study  of  such  cluster  Is  Interesting  as  It  throw  light 
Into  the  understanding  of  catalytic  activities  of  bimetallic  heterogenois 
catalysts. 


There  are  several  methods  of  preparing  melxed-metal  clusters  aich 
as  pyrolysis  of  transition  metal  carbonyls,  addition  of  coordinatively 
unsaturated  species,  redox  condensation  and  reaction  of  carbonylmetalates 
with  metal  halides.  Herein  we  report  the  synthesis  of  goldtriosmium 
cluters  using  the  anion  [H0j(C0Jj^^ j“  as  precursor. 


The  reaction  of  the  anion  [HOs^CCO)^^]  with  an  equivalent  amount 

of  RjPAiCl  in  dichloromethane  at  room  temperature  lead  to  the  monogold 

clusters  HOSj(CO) ^ ^AuPR^  and  HOs^CCO^P  AiPPh^^.  When  the  anion  [H0s2(C0)^^] 

Is  refluxed  with  a  two-fold  equivalent  amounts  of  R,PAiCl  in  chloroform 

^  Z 

the  dlgold  cluster  08j(C0) ^^(AiPR^)^  Is  obtained  In  high  yield  .  Stirring 
the  anionic  cluster  [HOSj(CO) with  half  equivalents  of  R^PAiCl  in 
chloroform  at  room  temperature  afforded  the  bridged-gold  cluster 
[{H08j(C0)^q)2Ai]'’^.  Tlie  yield  of  the  goldtriosmium  clusters  Is  further 
enhanced  In  presence  of  TIPF^. 


^  B.F.G.  Johnson,  D.A.  Kaner,  J.  Lewis  and  P.R.  Raithby,  J.  Organometal.Chem. . 
1981,  215,  C33. 

^  K.  Burgess,  B.F.G.  Johnson,  D.A.  Kaner,  J.  Lewis,  P.R.  Raithby,  and 
S.N.A.B.  Syed-Histaffa,  J.  Chem.Soc.  .Chem. Cominin. .  455,  1981. 

^  B.F.G.  Johnson,  D.A.  Kaner,  J.  Lewis  and  P.R.  Raithby,  J. Chem.Soc. , 
Chem.Commun. .  753,  1981. 
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TETRACOBALT  PLANAR  CLU8TER8  MITH  |*4-BRIDeiMB  LtSANOS 

Giulian*-  Gwvio.  Oltapia  GMblno,  Rosanna  Roasattl, 
Dlpartinanto  di  Chintea  Inorganioa.Chtnlea  Pialoa  a  Chtaloa  dai 
Matartall,  Univaralt4  di  Torino,  Via  Giuria  7,  1-10125  Torino. 
Italy 

Piar  Luigi  Stanghallini , 

Dipart imanto  di  Chiaiea  .UnivaraitA  di  Saaaari,  Via  Vianna  2, 
1-07100  Saaaari,  Italy 


Tha  eora  atrueturaa  ot  tatranuelaar  ciuatara  hava  mainly 
tatrahadral  or  buttarfly  ahapaa,  wharaaa  tha  aquara  or 
ractangular  planar  arrays  ara  quits  rara.  Aaong  than,  faa 
axanplaa  of  cobalt  carbonyls  ara  Rnewn,  of  ganaral  formula 
Co4(C0)8<u-C0}2<U4-X)(u4-Y)  and  of  similar  struoturm,  ahara 
X>YBS(Ia},Ta(Ib),PC4R5<Zc)  ara  eoordinatad  on  tha  two  sidsa  of 
tha  ractangular  C04  eora  and  tao  CO  groups  bridga  tha  short  Co- 
Co  bonds.  Na  raport  tha  synthaaia  of  eoaplax  Id  aith  XaT*Sa  via 
a  room  tamparatura  raaction  of  Co2<C0>g  aith  CSa2  or  rad  Sa  and 
its  atructura  datarmination.  Comparing  tha  diehaleogan 
compounds,  tha  dimanaiona  of  tha  C04  ractangla  ragularly 
incraaaa  in  tha  ordar  S<Sa<Ta,  for  allocating  tha  graatar 
bridging  chalcogan  atoaS}  tha  Co-X  and  tha  non-bonding  X....y 
dlstancas  incraaaa  in  tha  mama  way. 

Complax  lb  adds  ravarsibly  a  CO  molaoula  to  givs 
Co4(C0)^Q(H-C0)(U4-Ta>2  <11)-  An  aaay  high  yiald  synthaaia  of  II 
by  react ing  Co2<C0)8  with  CTa033*  at  room  tamparatura  and 
atmospharlc  praaaura  was  carried  out  and  tha  complex  eoaplataly 
characterized. 


Co-— — ~  Co 

G(5|  ^Te^l'^eo 


*co 

-CO 


^Co- 

oc'r 


Gb-CO 


Te 


/ 


cC  \ 


Co-GO 


lb  II 

The  C04  core  of  II  remains  planar  with  trapezoidal  shape,  tha 
three  Co-Co  bond  dlstancas  being  similar  and  close  to  tha  CO- 
brldgad  dlstancas  in  Ib. 

New  complexes  la  (XsS,  YbHC2C4H5>  and  I-r(X*S,  y>HC2H)  wacm 
prepared  in  good  yields  by  reacting  Co^lCOlyS  with  tha  alkyna 
in  tha  presence  of  (CH3}3N0.  Tha  raaction  is  a  noteworthy  example 
of  cluster  expansion,  which  usually  begins  by  a  decarbonyl at  ion 
process  largely  favoux^d  by  (CH3}3H0.  The  atructura  of  la  shows 
a  quite  uncommon  coordination  of  an  alkyna  to  a  planar  R4  core 
with  tha  CmC  bond  parallsl  to  tha  long  side  of  tha  ractangla. 
Tha  i.r.  frequency  of  tha  aoatylana  modes  in  If  ware  assigned 
and  related  to  tha  type  of  tha  alkyna-clustar  bonding. 


398 


MONONUCLEAR  THIOLATECOBALT  CARBONYLS:  CLUSTER  BUILDING  BLOCKS 

Miklds  TASI,  Tlbor  RANGA  and  Gyula  Pftivl 

Research  Group  for  Petrochemistry  of  the  Hungarian  Academy  of  Sciences, 
Veszprdm  and  Institute  of  General  and  Inorganic  Chemistry,  Eotvos 
University,  Budapest,  Hungary 

Paolo  ZANI 

Department  of  Organic  Chemistry,  University  of  Bologna,  Italy. 

RSCo(CO)^  (RaEt,  PhCH.,  Ph)  (1)  compounds  were  prepared  from  RSNa 
4  2  “ 

and  ICo(CO),  or  Co„(CO)^  and  from  RSSR  and  Na/  Co(CO).  /. 

4  2  8  4 

These  very  instable  compounds  react  with  PPh^  to  give  RSCo(CO)^(PPh^) 

(2)  which  can  be  isolated.  1  readily  oligomerizes  to  Co  to  Co  cluster 
“  3  6 

derivatives  already  over  -20*C.  In  contrast  to  the  (hypothetic)  ROCo- 

(CO)  alkoxldea  1  does  not  react  with  CO  up  to  IS  bar  at  -30°C. 

4  *“ 

The  phosphine  complexes  2  react  to  ^Ph^  containing  cluster  derivatives 
which  are  in  course  of  characterization. 
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NEW  HIGH  HUCLEASITY  COBAX.T  HITHIDO-CARBONYL  CLUSTERS.  SYNTHESIS 
and  X-RAT  STRUCTURE  OF  THE  ANION  CCOx*N,(C0)„]*-, 

Ms'i.i.is.xv'aijni-s.s.piarss^ 

SroIysl^oJ  CM,N(C0)„3-  (m  -  L,Rh).i'Mlld  ^ 

laroer  apacles  gave  rise,  in  the  case  of  rhodium,  to 

while  5  dinitrlde  tRh,iHMj(C0>„3>-  » 

wSrk  to  rearrangement  of  the  metal  fr4e- 

investioatArt*^fh*^®*^^*^  fCOsN(cO),,]'  was  observed. >  We  have  now 

„Tri,  «“■*« 

S_  The  unprecedented  metal  atom 

w  cluster  consists  of  two 

•  -  superimposed  rather  folded 

centered>hexagons  of  cobalt 
atoms  giving  rise  to  a 
distorted  fragment  of  simple 
hexagonal  packing.  Three 
alternate,  out  of  the  six, 
trigonal  prismatic  cavities 
are  occupied  by  encapsulated 
nitrogen  atoms.  This 
situation  resembles  that 
present  in  binary  phases  of 
some  metal  carbides  and 
nitrides.  However  the  empty 
prisms  are  quite  distorted. 
The  CO  ligands  are  disposed 
12  edge  bridging,  and  14 
terminally,  one  for  each 
cobalt  atom.  The  Co-Co  bond 
lengths  are  rather  scattered 
(range  2.42-2.94  A). 

References 

*■ 

C49!  **  And  S.  Martinengo,  J.  Organomet.  Cbem.,  1986,  306, 
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REACTIONS  OF  [ Ir^ (CO) j^2 ■>  tlr^(CO)  j^j^(SCN)  ][PPN] 

WITH  HULTIDENTATE  LIGANDS 


Diane  Burns,  Michael  P.  Brown,  Marjorie  M.  Harding  and  Anthony  K. 
Smith,  Department  of  Inorganic,  Physical  and  Industrial  Chemistry, 
University  of  Liverpool,  P.O.  Box  147,  Liverpool  L69  3BX ,  England 


Following  our  discovery  that  the  tripod  ligand  substituted  iridium 
cluster  Clr^ (CO) (PPh^ ) 1  has  an  all-terminal  CO  ligand 
structure.^  we  have  carried  out  further  investigations  into  the 
reactions  of  [Ir^(CO)  ^^2-1  [Ir^(CO)  j^j^(SCN)  ]“  with  multidentate 
phosphine  ligands . 

The  reactions  to  be  described  will  include  treatment  of 
Clr^(v-CO)2(CO)g(PPh2) ]  with  HC(PPh2)2  to  give  the  all-terminal  CO 
ligand  cluster  Clr^(CO)g (PPh^) (HC(PPh2) .  and  the  reaction 
between  [Ir4(C0)  J~  (X  -  Br  ,  SCN)  and  CH3C{CH2PPh2 )  3  .  In 
addition  we  report  the  crystal  structure  determination  of  an 
isomer  of  [Ir^(CO)33(SCN)  which,  as  the  PPN'*’  salt,  contains 
three  bridging  CO  ligands,  in  contrast  to  the  recently  reported^ 
structure  of  the  CNBZ2Me2J^  salt  which  has  an  all-terminal  CO 
ligand  configuration. 


1.  J.A.  Clucas,  M.M.  Harding.  B.S.  Nicholls.  and  A.K.  Smith, 

J.  Chem.  Soc.,  Chem.  Commun.,  1984  319. 

2.  R.  Della  Pergola,  L.  Garlaschelli ,  S.  Martinengo.  F.  Demartin, 

M,  Manassero,  and  M.  Sansoni,  Gazz.  Chim.  Ital.  117  245 

(1987).  ■  - ’ 


SOME  CBGMISTRT  OF  SOLFROR  DIOXIDE  SOTSTITUTED  TRIRDCLEAR  PLATIHDM  OLDSTERS 
J.G.JBRFREY,  A. BURROWS,  O.EZOHO,  D.M.P.MINGOS  &  S.BOTT. 

InorgBoic  Cbealstry  Laboratory,  Onlveralty  of  Oxford,  D.K. 

The  ligand  SO2  Is  comparable  to  CO  both  In  Its  ability  to  stabilise 
clusters  and  their  mutual  lablllsatlon  by  the  addition  of  amine  oxides. 
Recently  routes  into  SO2  clusters  In  particular,  [Pt3^rS02)3(PR3t3l,  have  been 
realised  and  the  bonding  and  chemistry  of  these  clusters  explored. 

We  now  report  the  systematic  sequential  substitution  of  CO  Into 
[Pt3(^rS02)3(^^y3)3]  which  yields  the  mixed  mono  and  bis  substituted  carbonyl 
clusters  [Pt3^02l3.nW^0'n*^*^y3'3^*  wher6  n=  i  and  2  respectively.  These 
compounds  have  been  fully  characterised  by  X-ray  crystallography 'pjHjand 
’^^Pt|  HjN.m.r.,  Infra-red  spectroscopy  and  microanalysis.  Some  correlation  has 
been  observed  between  the  strength  of  the  Pt — Pt  bonds  and  the  corresponding 
Jpj,p  coupling  constant  for  the  respective  cluster.  Also  some  mechanistic 
studies,  primarily  using  I.R.  stop  flow  techniques,  have  been  undertaken  to 
Investigate  the  carbonylatlon  of  these  clusters. 

The  lablllsatlon  of  phosphines  using  isocyanlde  ligands  on  trl-platlnum 
clusters  has  been  further  Investigated  using  stoichiometric  amounts  of  xylyl 
Isocyanlde  on  the  aforementioned  mixed  bridged  clusters. 

In  addition  the  reaction  of  acetylldes  and  terminal  acetylenes  have  been 
Investigated  on  both  the  mixed  and  homo  bridged  platinum  clusters,  where  Me3N0 
activation  has  been  employed.  For  example,  reaction  of  the  42-electron  cluster 
[Pt3(S02)3(PCy3)3]  with  sodium  acetylide  has  afforded  the  novel  44-electron 
cluster  species  where  the  organic 
moiety  bridges  one  edge  of  the  platinum  triangle  through  itsosrarbon.  The 
reactivity  of  such  organoc lusters  will  be  further  discussed. 
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ANICmiC  TRINETALLIC  COMPOUMDS  WITH  r«>ll-N‘  (N.  Zn.  Cd,  Kg;  N’*  Pe.  No.  W  ) 
SXILITONS. 

Nontaerrat  Farrar,  Roaar  Raina,  Orlol  Reaaall  and  Nlgual  Saco. 

Dapartaaant  da  Qulalca  Inorggnlca.  Univaraltat  da  Barcelona.  Diagonal  647, 
08028  Barcelona.  Spain. 

Xavier  Solana 

Dapartamant  da  Crlatal.lografia,  Nlnaralogia  1  DlpOaita  Nlnarala. 

Marti  1  Franquta  a/n.  08028  Barcelona.  Spain. 


Aa  an  axtanaion  of  pravloua  atudlaa  which  have  lead  to  the  asmtheaia  of 
neutral  hatarotrinatallie  aarcury  eoaipounda^.  we  have  Invaatlgatad  the  fomation 
of  anionic  trlaiatalllc  coopounda  of  xlnc.  cadaiin  and  nercury. 

The  reaction  of  (NEt^) [KFa(OO)^]  with  NX2  (  Mb  Zn.  Cd.  Hg:  Xb  halidea), 
producea  the  dl-hydridaa  [(OCl^HFa-Hg-PaHCCO)^]  which  are  aenaitive  towarda 
abatractlon  with  BuLl  to  afford,  with  vary  good  yialda,  the  dl-aniona  .[(OC)^Fa- 

N-Fa(CO)  atabiliaad  aa  the  PPN'^  aalta.  Slailar  apacies  have  been  prepared 

*  2 
by  different  and  longer  routea  . 

The  eoaiplex  (PPN)2[(0C)^Fe-Kg>Fe(C0)J  reacta  with  trlnetalllc  [Hg{M'(C0)^ 

V  )  derivativea  to  give,  after  Uganda  rediatribution, 
the  new  unayaaietrical  {PPN)|(OC)^Fe-Kg-M*(CO)j(H-CjHj)l  {  M’*  No,  V  )  coaipounda. 

The  atruetural  eharacterlaation  of  all  theae  derivativea  haa  been  carried 
out  by  l.r.  and  n.a.r.  apectroacopy.  X-Ray  crjratal  atructure  of  the  coaipound 
(PPN)2[(0C)^Fe-Kg-Fe(C0)^]  la  alao  reported. 


REFERENCES 

1. -  O.Roaaell,  M.Seco,  and  I.Torra,  J. Chew. Soc. Dal ton  Trana.,  1986,  1011; 

P.Braunatein,  O.Roaaell,  H.Seco,  I.Torra,  X.Solana,  and  C.Niravitllea, 
Organpawtallica.  1986,  5,  1113. 

2. -  H.Behrena,  H.O.Feilner,  E.Lindner,  and  D.»»llg,  Z.Naturf orach. .  1977, 

26b.  990;  B.A.Soainaky,  R.G.Shong.  B.J.Fltagerald,  N.Norem,  and 
C. O'Rourke,  Inorg.Chea. .  1963,  M,  3124. 
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SYNTHESIS  AND  KEACTTVITY  OF  THE  BIMETALLIC  COMPOUNDS 
(MMo(M-CCjH4M«-4)(CO)2(LK»»“'‘*-C2B„H,M.2)(ij®-C5H7)| 

{  M  -  Mo,  W;  L  -  CO,  P(OM«)3;  ■  -  9,  10  ) 


:  tod  F.  Gordon  A.  Stone 


Department  of  Inorganic  Chemistry,  University  of  Bristol, 
Bristol  BSS  ITS,  Great  Britain. 


The  anionic  complOMS  [M(^CgH4Me-4XCOXLX«r“'^-C2B„H^M02)l*  {  M  -  Mo,  W; 
n  -  9,  10;  L  -  CO.  T(OMe)^  )  react  with  the  salt  [Mo(CO)2(NCMe)2(«7^-C9H7)IBF4J 
to  provide  bimetallic  compounds  of  the  form  {MMo0i-CC|jH4Me-4XCO)2(LXM- 
HX<»“'^-C2B„Hn.lMe2)t 


CM* 


O  © 

BH  B 


The  metal-metal  bends  in  these  species  are  supported  by  bridging  alkylidyne  and 
borohydride  groups.  The  aoe-inneceace  of  these  moieties  will  be  discussed  with 
reference  to  the  reactions  of  these  complexes  with  unsaturatcd  organic  substrates. 
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LUMINESCENCE  OF  TUNGSTEN  (O)-CARBYNE  COMPLEXES 


Raul  G.E. Morales.  Departamento  de  Qufmica. 

Universidad  de  Chile.  Casllla  653,  Sant1ago-Ch11e. 

Andreas  Mayr  and  Donald  S.  Me  Clure,  Department  of  Chemistry,  Princeton 
University,  Princeton,  New  Jersey  08544,  U.S.A. 


The  emission  spectra  of  some  octahedral  tungsten  carbyne  complexes  of 
the  type  ((WiCAr)  X  monodentate  and  two  bldentate  ligands  In 

solution  of  2-methy1tetrahydrofuran  have  been  analyzed  at  77  K  and  room 
temperature. 

The  observed  luminescence  In  glass  solution  was  completely  depolarized 
when  Incident  polarized  light  was  used.  The  phenyl  ring  linked  to  the  carbyne 
center  was  found  as  a  fundamental  structure  for  the  new  luminescent  species, 
however  substituents  In  this  ring  do  not  alter  In  a  significant  way  the 
luminescent  properties  of  It.  The  emission  lifetime  for  these  species  at  77  K 
are  In  the  range  of  biradical  species  (4  to  17  us)  In  agreement  with  our  model 
for  a  system  of  carbene  nature  as  the  luminescent  chromophore  excited  state. 

The  emission  of  some  octahedral  single  bldentate  ligand  tungsten  carbyne 
complexes  presents  a  nonsimple  exponential  decay  according  to  time  resolved 
spectroscopy  data  In  the  range  of  1  to  60  us.  These  experimental  data  reveals 
a  conformerlc  equilibrium  In  the  ground  and  excited  states  derived  from  the 
bldentate  ligand  conformations. 

This  work  was  supported  by  the  Department  of  Energy  and  N.S.F.  (Grants 
CHE  8506943  and  CHE  8617472). 
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New  BCoxno  3.  ep-fc  c  Cearbene  Conpleacee 


Thomas  Blifi,  Vlrike  Plaim  sod  Walt  Patar  FabJhammar 


Institut  fiir  Anorcanlsche  und  Analytiache  Cheale  dar  Fraiaa 
Dniveraitat  Berlin,  FabeckatraBe  34-36,  D-1000  Berlin  33 


A  series  of  oligo-  and  percarbene  complexes  has  been  synthesized 
froa  aetal  salts  and  2-bydroxy  isocyanides  of  which  the  hexa- 
carbene  coaplexes  of  cobalt(lII}  and  rhodiua(III)  are  aost  remark¬ 
able,  e.g.>> 


(CaCiaHCNjCNjAJf  1  Clj'MjO 


Both,  their  tendency  of  foraation  and  stabilities  are  surprising¬ 
ly  high.  By  coupling  of  the  carbena  ligands  in  the  coordination 
sphere  of  the  aetals,  a  further  increase  in  stability  of  these 
coaplexes  is  to  be  expected.  Several  approecbes  to  this  aia  will 
be  reported  including  reactions  of  isocyanide  coaplexes  of  pal- 
ladiua(II)  and  platinua(II)  with  diaaines. 


1}  0.  Plain,  H.  Stolaenberg  and  W.P.  Fehlhi 
3.  Aa.  Ch.  Sec.  107  (7),  2171  (1985) 


Xr'aukMi'fcioct  MM-fca.!  ancl  Boarozi  St^abilized 
M •  O— CAjHbwntBM  :  dLn  S'fcx'u.cfc'uixra 

«tfacl  lZ«CMS'fci'vdL'fcy 

JT.  8ottmmimt»r,  M.  tojrmdjiew  mad  W.P.  Fahlhmmmmr 

Inatitut  fUr  Anorganiache  und  Analytiache  Cheaia  der 
Praian  OnivaraltAt  Barlin,  0-1000  Barlln  33  (Waat-Oaraany) 

Tranaltioa  aatal  coordinatad  2-  aad  3-hydroxyalkyI  laocyani- 
daa  ayontaaeoualy  uadargo  iatraaolacular  cyclixatioa  raactioaa  to 
giva  kaaolaptic  carbaaa  coaplaxaa  [1,  2].  With  triphaaylboroot  the 
aaaa  laocyaaidaa  giya  riaa  to  (oxaaolidia-2-ylidana)-  aad 
(parhydrooxaxio-2-yIidaBa)trlphaaylboroo  [3] . 

Tha  vary  aiailar  affacta  of  boroa  aad  traaaitioa  aatala  oa  the 
atablllxatioa  of  coordiaatad  N,0-carbaaaa  ara  aatabliahad  through 
X-ray  aaalyaaa  of  ( traa«-4,S-diaathyloxaxolidia-2-ylideDe)tripha- 
aylbaroa  1  and,  a.g.,  tatrakla(oxasolidiB-2-ylidana)paIladiun(II)- 
diehlarlda  2  [1]. 


1  I 

W-alfcylatloB  af  tha  carbaaa  ligaada  in  both,  traaaitian  aatal  and 
beraa  caaplaxaa  ia  achiavad  on  traataaat  with  NaE  aad  RI  ar 
(B30][BP«]  ia  diaathyl  foraaaida. 

Tha  apaetroacopic  propartiaa  (ir,  nar,  aa)  of  tha  coapounda  will 
ba  dlacuaaad. 

[1]  Pahlhaaaar,  W.P.;  Bartal,  X.;  Plaia,  U. ;  Vblkl,  A.;  Liu,  A.T. 

Chmm.  Mmr.  IMS,  118,  2235. 

[2]  Plaia,  0.;  Stolsanbarg,  H. ;  Pahlhaaaar,  W.P.  J.  Aw.  Chmm.  Soc. 

1MB,  107,  2171. 

[3]  Pahlhaaaar,  W.P.;  Hoffaaiatar,  H.;  Stolcanbarg,  H. ;  Boyadjiav, 

B.  2.  Mmturformcb. ,  in  praaa. 


Meditw-sizad  Matallacyeltc  C«rb«&«  CoaplMcaa  from 
(Butadi«n«)zireonoeen«,  Mztal  Carbonyla  and  Organic  Carbonyl 
Compounds 
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Friedrich  Sosna.  Gerhard  Brker 

Inatitut  ftlr  OrGanisehe  Chemie  der  Univerzit&t  WCrzburg 
An  Hubland,  D-8700  WQrzburg 


Carbene  complexes  1  are  obtained  by  reacting  metal  carbonyls  with 
the  (butadiene) zirconocene  reagent*'.  Complexes  1  react  with 
aldehydes,  ketones  or  nitriles  to  give  nine  membered  metallacycles 
2  or  3. 


Complexes  2,  having  a  ez'ans-configurated  C«C  bond,  exhibit  a 
rather  rigid  chiral  ring  conformation.  From  the  dynamic  NMX 
spectra,  Gibbs  activation  energies  between  16  and  18  kcal/nol 
have  been  obtained  for  the  topomerization  process.  The  potential 
use  of  the  metallacyclic  carbene  complexes  in  organic  synthesis  is 
discussed. 


1)  G.  Brker,  (/.  Dorf,  R.  Benn,  K.  O.  Reinhardt,  J.  L.  Petersen, 
J.  Am.  Chem.  Soc.  1984,  106,  7649 
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K  NEW  SYMTMBTZC  ROUTE  TO  THE  SECONDARY  BETEROCARBENE  COMPLEXES  : 
(Mo(a-CiM*»)  (CO)t  (PR**MCBOR)l*Z-  (R  -  B.  M«,  SiM«s  ) 


All  Aadar.  VAronloua  Cuerchaii.  Claud*  Lapint*,  Labor atoir*  de 
Chimi*  das  OrganoaAtalliqucs.  UA  CNRS  415.  UniversicA  d* 
Rannas  Z.  3S042  Rannas  Cadax,  Franc* 


Loie  Toupat.  Laboratoir*  da  PhYsiqu*  Crlstallin*.  UA  CNRS  S04, 
UnivarsitA  da  Rannas  Z.  35042  Rannas  Cadax.  Franc*. 


Faw  sacondary  cationic  hatarocarban*  conplaxas 
(LnM*«CBOR)  ar*  known  bacaus*  thair  accass  ara  scare*. 

Zndaad,  only  th*  hydrida  abstraction  reaction  from 
natal  alkyl  compounds  LnM-CBtOR  is  oparativa  (*q.  1).  Bowavar. 
th*  hydride  abstracting  agents  (the  trityl  cation  and  tha  nathy- 
lan*  complex  LnM*«CRa)  are  aithar  aarsatila  or  elusive. 

Haanwhil*  th*  addition  of  alactrophiles  to  th*  oxygen 
atom  of  tha  nataloacyl  compounds  is  ona  of  the  main  route  to 
Fischar-typ*  earbanas.  up  to  now  similar  reactions  from  neutral 
natal  formyl  conplaxas  .have  failed  in  synthasizing  aonocationic 
secondary  hatarocarban*  eompoxmds  (aq.  2) . 


R» 

LnM-CHO  - - 

aq.  2 


(LnH«CN0R]'f' 


-B- 


*q.  1 


LnM-CHt  OR 


W*  have  found  that  a  cis-trans  mixture  of  th*  new 
molybdenum  formyl  complex  1  reacts  with  alectrophilic  raagants 
lik*  B* ,  CHi * ,  RjSi*  to  yield  tha  cis'trans  mixture  of  th* 
sacondary  aatal-carban*  in  SO-SO  %  yield  (aq.  3) . 


edV  • 

WlljCO 


»i  /  •. 

CO  CO 


ii  csttoicri 
-  M'C 


ji  ifii«rr< 


CO  /  \ 
mt*  CO 


CO  CO 


(oq.  3) 


1  1 

Th*  X-ray  crystal  structure  of  1  and  the  scerepsalactivity 
of  th*  reaction  will  b*  reported. 
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Photochemistry  of  plhHjdl-DAB) {PRj)^]  PFg  and  their  photoreactivity 
with  acetylenes. 

M.  Iglesias,  c.  del  Pino  Institute  de  Ciencia  de  Materiales, 
C.S.I.C.  calle  Serrano  113,  28006  MAORIO,  SPAIN. 


A  photochemical  study  of  Rh(III)  dihydrides,  (RhH,(R-DAB) 
(PR. )1PP£  1  (R-OAB  »  1.4  diaza-1.3  butadiene)  and  their  pRotoche- 

mical'^  r&cin.ons  with  acetylenes  in  solution  of  CH.Cl.,  acetone 
of  THF  has  been  made:  The  structures  of  the  photopi^diats  appear 
to  depend  on  the  electronic  properties  of  the  ligands  and  the 
solvent  used. 


Reactions  in  CH-Cl. The  starting  product  1  after  reductive 
elimination  of  R,,  loses  a  phosphine  ligand,  ta)ces  chlorine 
from  the  solvent^  by  oxidative  addition  and  the  R-DAB  ligand 
changes  its  coordination  mode  from  o,o'~N,N'  (4e)  to  o-Nrp^-N', 
H'^-CN'  (f 


(6e),  2. 


PPh2  T 


^3  R 


^CR 


CH2CI2 


The  photochemical  reaction  with  acetylenes  gives  2  products: 
a  pale  yellow  one  with  R-DAB  ligand  0,o-N,N',  4e  coordinated,  and 
Cl-bridged,  in  a  very  low  yield  3  and  product  £  with  the  ligand 
R-DAB  ON,ii?-N',  t|-CN',  6e  coordinated.  In  both  cases  there  is  one 
molecule  of  acetylene  per  rhodium. 

React^ns" with  acetone  and  tetrahydroduran . -  The  Rh(III)  dihydri- 

2' 

coordinates  by  8e  (acetone)  or  6e  (THF). 


In  their  photochemical  reactions  with  acetylenes  the  ratio 
Rh/s  “  1  too. 


As  regards  the  photochemical  mechanism,  we  are  trying  to 
find  out  from  which  excited  state  it  occurs.  Normally  HLCT  states 
are  not  reactives.  Reactions  can  however  take  place  from  a  close- 
lying  reactive  state.  The  change  of  coordination  mode  of  R-DAB 
ligands,  has  a  great  influence  on  the  absorption  spectra. 

A  complete  study  of  U.V-Vis  of  these  compounds  has  been 


done. 
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NOVEL  ALKYLIPYNK  ACYL  COUPLING  REACTIONS  ON  PINUCLEAB 

COMtLEMS 

LJ.Hart.  J.CJeffery,  R.MXowry  uid  F.G.AwStoiie 

Department  of  tnorganic  Chemistry.  The  University  of  Bristol,  BSS  ITS,  ENGLAND 


The  venatility  of  the  compoond  (W(aCRKCO)2()r-C5H^))  (R>C((H^Me-4)  in 
rational  stepwise  cluster  synthesis  has  long  been  established.  However,raacting  this 
complex  with  simple  metal  alkyl  species  has  provided  some  snrprisittg  lesnlts. 

The  thermal  reactiott  between  (Mn(MeXCOU]  and  (WCnCRXCOl^Cq-C^H^)]  yields 
the  species  [WMn{t<-C(E)C(0)MeKC<^q-^H5)]  ,  whose  structure  has  been 
established  by  X-ray  crys^ography.  Im  study  reveals  the  combination  of  the 
alkylidyne  ligand  and  an  acyl  unit  The  resulting  C(RXC(0)Me}  bridging  ligand  has 
an  acyl  group  that  itself  bridges  the  W-Mn  bond,  formally  donating  4e-  to  the 
complex.  The  mechanism  whereby  the  product  is  formed  almost  certainly  involves  the 
coordination  of  the  WnC  triple  bond  to  a  tnitsient  [Mn(C(0)MeXC0)^  species. 
Carbon-carbon  bond  formation  then  takes  place  aird  CO  is  lost  with  cooidmation  of 
the  oxygen  to  the  Mn  atom. 


[W(nCH)(CO)2(q-CsH5)I 

♦ 

(Mii(Me)(CO)5l 


R  KCgH^Me-d 

-♦  (q-CjHsXOQjW^— 


Me 


In  contrast,  the  photochemical  reaction  between  the  alkyl  species  (Mo(MeXCOU(n' 
C<H<)]  and  [WlnCRXCOljlij-CsH,)!  (R-C<H4Me-4,C^H40Me-2)  yields  the 
(J^W(M-C(RK(0)MeXCX>)4(f-CsHf)2i-  The  structure  for  Ri«^H40Me-2  has  been 
determine  and  reveals  a  completely  different  arrangement  of  the  bridging 
C<R)C(0)Me  ligand.  In  this  complex  the  acyl  OO  double  bond  acts  as  a  2e-  donor  to 
the  W  atom. 


fWfwCRKCOljfq-CjHj)! 
(Mo(MeKCO)3  (q-CjHj)! 


R 


_/l\ 


(n-CjHjKOOjW.  ^ 

O^C 
Me 


R-C4H40Me-2 

[ofCOljfq-CjHj) 


The  structural  and  chemical  properties  of  the  new  compourtds  will  be  discussed. 
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HIGH>  VAUNT  COMPLEXES  OF  OKGANOSULPHUS  UGANDS  VIA 

OXIDATIVE  THIONVLATION  OF  {W(aCC(H3M*2*2,<)(CO)2(L)| 

{L  ■  9-C5H5,  q-C5M«5>  HBCpyrmatoI-I-yOj) 

Anthony  F.  Hill.  Judith  AJC.  Howard,  Nicholas  H.  Sandets  aad  F.  Gordon  A.  Stone 

Department  of  Diorganic  Chemistry,  Uaivetaity  of  Bristol, 

Bristol  BS8  ITS,  Great  Britain 


An  extensive  coordination  chemistry  of  carbon-bonnd  organosulphur  ligands  (CS2,  - 
C(S)R,  "CCSRl^,  >C-SR  etc.  )  has  developed,  concerned  primarily  with  low-valent, 
soft  transition  metal  centres.  In  contrast,  these  types  of  ligands  are  rare  in  systems  in 
which  the  metal  is  in  a  high  oxicUtion  state. 


The  alkylidynetnngsten  complexes 


VC5H5 


^  WSC— R 

c// 

0  c 

0 


ir-Cgifes 


W=C~R 


.// 


0*-  c 


H6(pz), 


WSC-R 


/\ 
0  c 
0 


(R  »  CgH3Me2-2,6,  pz  >  pytazol-l>yl) 


react  with  thionyl  chloride,  OASO2,  providing  access  to  a  range  of  novel  high-valent 
organosulphur  complexes,  of  which  JL  is  an  example.  Mechanisms  for  the  processes 
involved  will  be  discussed  in  terms  of  the  steric  influence  of  the  large  -CQH3Me2-2,6 
group,  the  degree  of  crowding  at  the  tungsten  centre,  and  the  extent  to  which  these 
effect  the  structures  of  the  flnal  products. 
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ORGANIC  COMPOUNDS  OP  MESCOEI,  TIN  AND  TJ:ap  AS  INHIATOHS  OP 
VINYL  MONOMER  FOLTNESIZATIOM 


S.P. Zhil’tsov. 
Ul’yanov  , 


S.S.Shustov,  K. Gorky  State  Pedaigogical  Institute, 
1,  603000  Gorky,  USSR 


Yu.D.Semchikov,  L.H.Hazaxiova,  Chemistry  Research  Institute  at 
N. I. Lobachevsky  State  University,  Gagarin  Avenue,  23,  603600 
Gorky,  USSR 


The  goal-oriented  search  of  new  effective  binary  initiating 
systems  based  on  homolytical  reactions  of  organometeillic  compo¬ 
unds  for  polymerisation  and  copolymerization  of  vinyl  monomers 
(methyl  methacrylate,  acrylonitrile  and  others)  has  been  perfor¬ 
med: 

and  halides  of  transition  (Ti,  Mn,  Hi,  Pe,  Co)  and 
non-transition  (Sn,  Si)  elements; 

2.  RqMZ  and  sodium  borohydride  or  tetraphenylborate ,  where 
R  is  alkyl;  M  •  Bg,  Sr».,  Pbj  X  •  Cl,  CHjCOO. 

The  given  systems  have  been  found  to  initiate  polymerization 
of  the  monomers  mentioned  at  rather  low  teoperattire  (20-50°C). 

The  following  facts  are  indicative  of  firee-radical  mechanism 

of  initiation: polymerization  process  is  inhibited  by  hydroquino- 

ne  additives,  polymerization  rate  is  directly  proportional  to 

i/2 

square  root  of  initiator  concentration;  '  values,  copoly¬ 

mer  compositions  are  close  to  correspondiiig  quantities  for  poly¬ 
merization  reaction  on  benzoyl  peroxide. 

The  peculiarity  of  the  Initiating  systems  suggested  is  in  the 
following: the  polymerization  process  can  be  conducted  in  the 
presence  of  air  oxygen,  i.e.  the  latter  does  not  inhibit  and 
acts  as  a  cocatalyst  in  some  cases. 

Polymers  prepared  on  the  initiating  systems  to  use  organic 
compounds  of  mercury,  tin  and  lead,  contain  metal  atoms  in  the 
composition  of  terminal  groups ;that  is  practically  important  for 
obtaining  biologically  resistant  materials,  block-copolymers  and 
protective  film-forming  polymer  coatings. 


,  pr.our»o*  for 

MOVPE  *.ehai9««-  porch f,_P- 

M  Br !*»•••' 

G.  "■ 

gancl'lA  ,  4-.  ' 

«020  waov., 


H«..  o«..- »»"“ 

5-*  "rss  ^2. 2U2  • 

2«2:  »r2 

-  *«  L  “liti  »;  x?  J;r.^ 
s~;^ox'2S!ir«.  ?.  -'■>•'-• 
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AMORPHOUS  GERMANIUM  FROM  VOLATILE  HYDRIDES : INVESTIGATION  ON  REACTION  MECHANISM 


Mario  Castigllonl,  Glusappe  Catlni,  Paola  Mlchelin  Lauaarot,  Lorenza  Operti, 
Gian  Angelo  Vaglio,  Mario  Valle  and  Paolo  Volpe ,  Istituto  di  Chimica 
Generale  ed  Inorganica,  University  di  Torino,  Corso  M.  d'Azeglio  48,  1-10125 
Torino,  Italy. 


Amorphous  materials,  which  show  semiconducting  properties  suitable  for 
practical  applications,  can  be  obtained  by  thermal  and  ^-radiolytic  decompo¬ 
sition  of  volatile  organometallic  and  hydrldic  compounds.  As  the  features  of 
the  solid  material  are  strongly  dependent  on  the  experimental  conditions,  it 
is  Intarsting  to  investigate  the  reactions  of  germanium  hydrides  in  the  gas 
phase,  a  relatively  unexplored  field  (1).  The  gas  phase  behaviour  of  the 
ionic  species  originated  from  GeH.  has  been  studied  by  high  pressure  mass 
spectrometry.  In  self-condensation  reactions,  GeH^  appeeu:*s  to  be  the  most 
reactive  species,  as  it  has  already  been  suggested  in  processes  involving 
radicals  (2).  Reactions  of  GeH^  with  0  give  weak  GeH  0*  (n=0-3)  and  GeH^O^^ 
(n«0-l);  with  NH^  they  give  GeNH  *  (n=2-6):  and  with  8o  they  give  GeH^0*"and 
GeH  C*  (n«0-3).  The  formation  o?  these  latter  ions  is  likely  to  be  due  to 
the  ”  bridge  coordination  of  a  CO  on  the  two  germanium  atoms  of  Ge-^H 
species.  The  relative  abundances  of  the  ionic  products  are  affected  by  tEe 
total  pressure  and  by  the  partial  pressure  ratio  of  the  reagents. 

Interesting  results  were  obtained  by  investigating  the  amorphous 
material  at  different  pressures.  The  composition  of  the  solid  product 

obtained  at  1  atm  pressure  is  GeH,  ,,  (2).  Thermogravimetry  and  mass 

1  #15 

spectrometry  analyses  show  that  it  loses  a  mixture  of  volatile  germanes  at 
■200  "C  and  monogermane  at  875  "C,  with  a  total  weight  loss  of  23. 4X.  A  sharp 
phase  change  is  observed  at  675  ‘C  by  DSC  analysis  and  the  X-ray  spectra  of 
the  material,  which  is  amorphous  up  to  675  "C,  show  the  presence  of  two 
crystalline  phases  at  higher  temperature  (3;.  Moreover,  the  solid  shows  EPR 
signals  in  the  600-700  "C  range.  Chemical  properties,  IR,  MS  and  EPR  spectra 
of  the  solid  germanium  hydride  and  of  a  carbon-germanium  hydride  will  be 
discussed. 

1  -  J.K.  Northrup  and  F.W.  Lampe,  J.  Phys.  Cham.,  77,  30  (1973). 

2  -  R.  Belluati,  M.  Castigllonl,  P.  Volpe  and  M.C.  Gennaro,  Polyhedron,  6, 

441  (1987). 

3  -  P.  Benzi,  M.  Castigllonl,  P.  Volpe,  L.  Battezzati  and  M.  Venturi, 

Polyhedron,  in  press. 


Sulphur  Dioxide  Insertion  into  Co-C  bond  in  Organocobal oximes 
B. D.  GuPta .  S.  Roy  and  M.  Roy 
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Department  of  Chemistry.  Indian  Institute  of  Technology 
Kanpur  -  208  016,  O.P.,  India 


Sulphur  dioxide  insertion  into  a  metal -carbon  bond  takes 
place  with  a  wide  variety  of  sigma  bonded  organometalllc 
complexes  of  both  main  groups  and  transition  elements.  Despite 
a  great  deal  of  work  on  the  kinetics  and  stereochemistry  of 
these  reactions,  no  unified  mechanism  has  emerged  so  far.  We 
present  an  unambiguous  experimental  evidence  that  sulphur 
dioxide  insertion  reactions  into  benzyl,  thlenylmethyl  and 
furylmethyl  cobaloximes  are  not  true  insertions  into  Co-C  bond. 
The  products  result  as  a  consequence  of  intermolecular  process 
in  which  organic  and  the  metal  fragments  of  the  inserted 
products  do  not  arise  from  the  same  organometalllc  substratep 
The  insertion  occurs  only  under  photochemical  conditions  and  no 
inserted  product  is  formed  under  thermal  conditions. 


RCo^^^(L2)Py  +  SOg 


JUL 


O  to  -10”C 


III 

R|-Co^-‘-‘(L2)Py 

O 


R 


(B'=  H,  Mo,  CH.  NOg.Cl), 


(X  =  O.S) 


L  =  dmgB  (dlmethylglyoxime  mono  anion) 

=  chgH  (cyclohexaneglyoxime  mono  anion) 


1.  J.J.  Alexander  in  S.  Fatal (Ed. )  The  chemistry  of  metal 
carbon  bond,  Vol.2,  John  Wiley  and  Sons,  1985,  p.339. 

2.  J.L.' Wardel  and  K.S.  Patterson,  ref.  1,  p.219. 

3.  A.  Wojcicki,  Adv.  Organometal.  Chem. ,  12,  31  (18T4)  and 
Ann.  Acad.  Sci.  22^.  100  (1974). 
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CO  INSBKTION  ZH  MTUL-CAUOH  BOHOS  IH  IHE  IBDH  roRFHTRlN 
SEUSS. 

CI«ir«  qjBCTIll*.  Doria  UZA*.  H.  MOWHmU  ^  and  J.M.SdVEAHT*  .  (a)  Uboraeoira 
d'Clacttochiaia  Holteulaira,  lU  CMIS  H*  438,  OnivaraicC  da  Faria  7->  2,  placa 
Juaainu.7S  2SI  Faria  Cadaz  OS  -  Franca  .  (b)  InaCitut  Curia,  Saecion  da  Biologic, 
Unicd  IMSBBM  210,  Centra  Univaraicaira,  91405  Oraar-Franca- 


Elaecroganaracad  Fa(I)  or  FaC'o”)  porpbprina  ara  fcnoim  to  raact  with 
alkjrl  halidaa  (RE)  landing  to  inn  o  alkyl  coaplaxaa  (I)  (1-3).  The  {irat  atudy 
upon  tha  reactivity  of  carbon  aonoxida  toaarda  aueh  coaplaxaa  undar  nild  eonditiona 
ia  daacribad  (4) . 

Tha  obtainad  raaulta  ahow  that  two  diffaranc  bafaaviora  appear  depending  on 
the  alkyl  chain  (R)  nature.  It  R  ~  -CH^  or  only  coaplaxation  of  I  by  CO  takea 

placa  vharaaa  CO  inaartion  in  tha  natal-carbon  bond  ia  affective,  either  for  longer 
n-allgrl  chaina i (-C2HJ  to  or  for  caaified  onaa  (aacondary  or  tertiary)  .leading 

to  the  correaponding  iron-acyl  coaplaxaa.  The  apectral  and  electrocheaical  charac- 
tariatica  of  the  acyl  conpounda  ara  daterninad  Cor  different  iron  porphyrina  (occa- 
Bthyl,  tetraphanyl, picket-fence  or  baaket-handle) .  Iba  nachaniaa  of  the  inaartion 
reaction  ia  diaeuaaad.  We  can  aaaiac, according  to  the  nuaeroua  literature  concer¬ 
ning  carbonyl  ooaplcxea  of  tranaition  aetala,  that  the  initial  atap  conaiata  in 
a  o-alkyl  conplaxCO  ligation  followed  by  CO  inaartion.  The  kinetic  of  the  latter 
atap  dapenda  upon  tha  oxidation  acate  of  the  iron  :  the  alkyl  to  acyl  aigration 
rata  ia  anhanced  by  the  electrocheaical  oxidation  of  the  iron  II  apecica  into  the 
iron  III  one.  The  kinetic  conatanta  can  be  eetiaatad  uaing  cyclic  voltaaaetry. 


Referencea  : 

1.  D.  Laxa,  J.  Mapeltar  and  J.ll.  Savdant.  J.Aa.Chea.Soe. ,  1981,  103,  6806. 

2.  D.  Laxa,  J.M.SavCant  and  D.L.  Wang.  Organonetallica,  1986,  S,  1428. 

3.  C.  Guautin,  D.  Laxa,  J.M.Savdant  and  D.L.  Wang  .Subaittad 

4.  C.  Cuautin,  D.Lexa  and  J.M.  Savdant.  Subaittad. 


METAL  COMPLEXES  OF  KACROCTCLES  FSOM 
DIPXRXOYLMETBAM-OXAMIME  OERIVATZVES  FOR  POTEMTZAL 
CATALYTIC  APPLICATIONS 

Christina  Moberg  and  K«»nngt-h  wammark 

Department  of  Organic  Chemistry,  Royal  Institute  of 
Technology,  S-100  44  STOCHOLM,  Sweden. 


Chiral  synthetic  macrocyclic  compounds  capable  of 
coordination  to  transition  metal  ions  are  attractive  for 
use  in  selective  synthetic  transformations.  By  proper 
design,  the  macrocyclic  ligand  should  be  able  to  choose  the 
desired  substrate  and  direct  the  substrate  in  a  regio-  and 
stereospecific  fashion  towards  the  metal  center. 

We  have  been  able  to  synthesize  macrocyclic  ligands  from 
dipyridylmethane  derivatives  and  diamines,  e.g  1  and  2. 
Use  of  the  chiral  diamine  R,R-trans-l,2-diaminocyclohexane 
gives  the  chiral  macrocyclic  ligand  3  in  high  yield. 
According  to  NMR-data  3  has  a  rigid  conformation  with  two 
different  amide-protons. 


The  ligands  form  complexes  with  transistion  metal  ions  like 
Co**,  Cu**,  Ni**  and  Pd**.  According  to  spectroscopic  data, 
Ni**  and  Pd**  have  square  planar  coordination  to  3. 

Metal-pyridyl  ligands  are  good  catalysts  in  oxidative 
transformations.  The  usefulness  of  our  macrocyclic  ligands 
in  such  processes  will  be  investigated. 
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s9Co  NMR  OF  Vitamin  Bu  Model  Compounds 

CJQscUfitf .  G.Costa>>  and  W.  vm  Philipsbom* 

a)  Organiscb-Cheinisches  Insdtut  der  Universitit  ZOrich,  CH-80S7  Zurich  (Switzeriand) 

b)  DqnniinentDdiSdeniBCliumche,  University  di  Trieste,  1-34127  Ttiese  (Italy) 

Because  of  die  biochemical  importance  of  die  Cobalt-Carbon  bond  in  cobalamines  and  other 
experimental  studies  on  the  nature  of  this  bondU  a  laise  number  of  Vitamin  B12  model  com¬ 
pounds  of  type  A  and  type  B  (cobaloximes)  have  been  investigated  by  ^Co  NMR.  Whereas 
the  Co  chemical  shift  is  strongly  dependent  cm  the  nature  of  the  axial  and  equatorial  donor  li¬ 
gands,  a  less  pronounced  but  signifiant  dependence  on  the  structme  of  the  axial  carbon  ligand 
is  observed. 


Our  results  show  that 

a)  changing  of  the  equatorial  ligand  causes  a  chemical  shift  of  about  SOO  ppm,  cobaloximes 
appearing  at  lower  frequencies  than  type  A  compounds. 

b)  variation  of  the  coordinating  axial  donor  ligand  L  results  in  a  chemical  shift  dispersion, 
depending  upon  the  structure  of  R,  e.g.  AS  (aqutypyridine)  in  benzyl-compounds  is  64S 
ppm,  compared  with  380  ppm  in  acetyl-compounds. 

c)  in  the  series  of  alkyl-cobaloximes  (methyl,  ethyl,  n-propyl,  n-butyl,  isopropyl,  benzyl), 
the  trend  in  the  ^Co  chemical  shifts  is  radrer  complex.  Increased  shielding  is  found  in 
going  firom  methyl  to  ethyl  (30-l(X)  ppm),  thus  reflecting  an  inductive  effect.  In  all  other 
alkyl  oompoundsl  a  deshielding  is  observed  (up  to  460  ppm)  with  increasing  chain  length 
or  branching,  most  pronounced  in  benzyl  aixl  isopropyl  complexes  (steric  effect). 

d)  variation  of  the  Co-C  bond  length  in  cobaloximes  is  reflected  in  the  ^^o  chemical  shift. 
This  is  in  agreement  with  an  EHMO  study  ^  which  predicts  a  smaller  HOMO-LUMO 
gap  with  increasing  Co-C  bond  distance.  The  expect^  deshielding  effea  is  indeed  ob¬ 
served. 


/.Kalpeni,  Scunee  227, 869  0985);  G.CoHm  a  al..  Cau.  Chim.  Iiai.  IK.  73S  (1986) 
2)  CMealli.  M.SabM,  UO.Mstzilli.  JAm.Chtm.Soc.  109,  1593  (1987) 


FUST  BDUffUS  OF  "ISTALLOCBKMICUOSIOKS' 


Philippe  Meunier.  Isaa  Ouactara>  Barnard  Gaucheron,  Jean  Tirouflet  and 
Jack  Beean^on 

LaboraColre  da  Synchdae  ec  d'ElacCrpayncheae  Organoaitalllquaa  aaaocK  au  CNRS 
(UA  33) I  Faculcd  dea  Sciancea,  6  bd  Gabriel  21000  Dijon  (Franca) 


Firac  axamplea  of  ferrocenyl  aubatlcuced  pyrimidine  and  purlna  nuclaoaldea 
have  been  ayncheaiaed  according  to  the  following  aequencea  : 

1)  Reactioo  of  vinylfarrocene  om  a  S-chloroaMrcnri  nncleoalde 


a)  AcoHg  _  rcCH-CH2  _ 

- - ».  (b)-  HgCl - a-®-  CH  -  CH  -  Fc 

b)  Cl"  I,i2PdCl4  Y 


R.  ■  CH3,  augar  Fc  ■  ferrocenyl  B  ■  baaea  t  pyrlmidinea 


2)  Balogenonucleoalde  and  ethynylferrocene  coupling 


b)-  X  +  FcC  a  CH — c  *  c  -  Fc 


R  "  H,  augar  B  ••  baaea  1  purlnea,  pyrlmidinea 

3)  ■ydronirconatioa  reactiom 

protected  ^  I 

FcCH  S  CH  +  Cp2Zr<H)Cl— ►  C  -  C  - -  (b)-  C  -  C 

H''  ^ZrCp2Cl  halogeno  nucleoalde  Y 

R  a  augar  B  "  baaea  >  purlnea,  pyrlmidinea 

The  whole  of  the  compounda  were  characterlced  by  NMR  and  maaa  apectro- 
metry. 

Cytotoxic  propertiea  of  metallocenonucleoaidea  have  been  teated  "in  vitro" 


on  L  1210. 
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BEACTIVITY  OF  KiSIALLOGEKES  IN  REACTIONS  WITH 
ORGAKQCADMIUM  COMPOUNDS 

G.A«Razuvaev.V.P.Mar*iii.  D. I. Vysbinska^a  (Institute  of 
Chemiatiy,  Academy  of  Science,  Gorky,  n*S.S.R.) 


Reactions  of  the  Cp^M  metallocenes  (M  -  V,  Cr,  Mn,  Co,  Fe, 
Ni)  with  R2Cd  have  been  discussed.  It  has  been  found  that  the 
reactivity  of  metallocenes  depends  on  the  nature  of  the  cent¬ 
ral  atom  and  in  a  number  of  cases  by  the  R  gpc'oups. 

When  CpgV  (Cp  -  C^H^Alk,  C^Me^)  interacts  with  R2Cd 

(R  ■  Me,  Et,  Bp)  tue  bielectronic  oxidative  addition  to  vana- 
docene  take  place  to  form  CP2VR2.  At  the  same  tine  the  reac¬ 
tion  of  CP2V  with  RgCd  (R  ■  Ph,  GeBtj)  results  in  CP2VE. 

The  oxidative  addition  of  R2Cd  (R  ■  Me,  Et,  Er,  Hi)  to  Cp2Cr 
occurs  throuf^  sandwich-covalent  chromium  derivatives  the  exi¬ 
stence  of  which  have  been  confirmed  by  their  conversion  pro¬ 
ducts  and  also  by  the  low-temperature  IR  spectroscopy, 

Ry  the  reaction  of  Cp2Mn  (Cp  ■  ^5^51  wi'tb  H2Cd 

(R  -MejEt,  Er,  Bu)  the  CpHnRj  compounds  have  been  obtained.  In 
the  reaction  unstable  intermediate  has  been  registrated  by  low- 
temperature  IR  spectroscopy  method. 

Ferrocene  reacts  with  R2Cd  (R  >  Alk)  to  form  the  homolytic 
substitution  products  under  thermal  decomposition  conditions 
of  organocadmium  compounds. 

Cobaltocene  reaction  with  R2Cd  (  R  >  Me,  Et,  Er,  CH2SiMe^, 
GeEt^,  Hi)  results  to  homolytic  addition  product  such  as 

Nickelocene  reacts  with  organocadmiun  compounds  to  form  the 
polynuclear  complex  with  Ni-Cd  bond. 


pP2CrR|. 

CoMnR, 


M  ■  Y 


H  -  Fe 


l 

ii  H  ■  Cr 

1  CpnM+  RoCd 

M  -  Co 

T 

N  -  Mn 

M  -  Ni 

Cp(C5H^R)Po 

Cp(CpR)Co 

ppNi(R)CdR]2Cd 
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SYNFACIAL  HOMO-  AND  HETEROBINUCLEAR  CYCLOOCTATETRAENE  COMPLEXES 
(CpMlj-U-Cot:  TOWARDS  A  NEW  CLASS  OF  COMPOUNDS 


Bcrnd  Bachmann,  Jurgon  Hoclc.  and  Rainer  sturmcr 

Fachbereich  Chemie  der  Philipps-Univcrsicat ,  Hans  Meerwein-StraQe, 
D-3550  Marburg,  PRO 


The  preparation  of  the  synfacial  homobinuclear  Cot-complexes 
(CpM)2-U-Cot  (M  =  V,  Cr)  was  first  achieved  by  a  one-pot-reaction  of 
MCI2/  K2^°^'  NaCp.*'*  For  the  synthesis  of  the  corresponding 
heterobinuclear  complexes  (Cp2MM' )-U-Cot  the  sandwich  compound 
( ri^-Cp)Cr ( n®-Cot) ^  (6)  can  be  employed  as  a  valuable  precursor  (1). 


M=v  (i) 
M=cr  (2) 


a)  M'=V,  Ln=Cl2  -  3 

a)  M’=Cr,  Ln=Cl2  -  2 

b)  M'=Fe,  Ln^CgHg  -  4 

b)  M'=Co,  Ln=(C2H4)2  ^  5 


(1) 


Because  of  chemical  and  structural  results  the  addition  of  a  second 
cpM-unit  exclusively  occurs  synfacially  to  the  CpCr-moiety.  As  the 
only  diamagnetic  compound  the  dichromium  complex  2  can  be  identified. 
The  divanadium  species  on  the  other  hand  has  an  excited  triplet  state, 
which  can  be  populated  thermally  as  proved  by  ‘H-NMR  spectroscopy. 
NMR-measurements  indicate  two  unpaired  electrons  for  4.  ESR  spectro¬ 
scopically  a  localization  of  the  unpaired  electron  in  3  and  5  can 
be  observed  on  the  less  noble  metal  centre. 


1)  Ch.  Elschenbroich,  J.  Heck,  w.  Massa,  E.  Nun  und  R.  Schmidt, 
J.  Am.  Chem.  Soc.  105  (1983)  2905 

2)  Ch.  Elschenbroich,  J.  Hec)(,  w.  Massa  und  R.  Schmidt,  Angew. 
Chem.  «  (1983)  319 

3)  J.  Muller  und  H.  Menig,  J.  Organomet.  Chem.  96  (1975)  83; 

J.  Hcc)(  und  G.  Rist,  J.  Organomet.  Chem.  34^  (1988)  45 
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SHK  IHIOV-iliOICAL  SXBSHBBIS  OV  miSnillBZBICAL 
IBOH  SAHOVICH  CCUfFLEQS 

L.HtHovlkoTa.  H^A.PoaascxiOTftt  N.A.Ustjniaruk,  D.H.Kravtaov 

ZAstltut*  of  OrgaaoolaBost  Compounds,  USSB  loadeaij  of  Solenoes, 
28  VarLloT  str.,  Uooooir.  117813»  nS8B. 


Sb«  matodologsr  of  radical  auolaoptallle  Bub8titutlon[ll  haa 
boon  asplOTod  for  ajrntbaals  of  iron  unaynnutrleal  aandwloh. 
oo^plMces.  Sba  aautral  19-^laotron  ooaplar  I  aaalljr  exabaxigeB 
tha  banaaxia  ligand  for  astbyloyolopantadioayl-anion  and  its 
eondanoad  analoguas  (indasyl-*  fluoraoyl-,  9-B>ath3rlfluoreQ7l- 


Zha  kaj  atap  of  tha  whola  prooass  is  tha  intaraotion  of  the 
anian  with  radical  11,  leading  to  anion-radicals  III.  Zha  mild 
oxidation  of  III  at  tha  final  step  gives  tha  oorragponding 
neutral  oo^tlaxas  Z7r  [2]  . 

1.  L. I. Danisovich,  N.A.UstTnTuk,  M.G.Faterlaltnar,  T.N.Vino- 
gradovm,  O.V.Kfavtsov,  IsvastlTS  Akadanli  Sauk,  aarlja  ghlai- 
abaekaya,  1987.  p.26?5* 

2.  V.A.Ust7n7uk,  V.A.Ponasanova,  L.N.Hovlhova,  D.H.Kravtsov, 
lu.A.DstTngruk,  IsvastiTa  ifcadaBii  Nauk,  8arl7a  Khimichaskaya, 
1986.  p.1688. 
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Reactivity  of  the  Protonated  ‘Open  Rothenoceae''  Salt  [  ]  BF^ 


David  N.  Cot.  Tito  Lmnini  and  Raymond  Roulet. 
Institut  de  Qiimie  Min^rale  et  Analydque  de  TUniversit^ 
3,  Place  du  Chiteau,  CH-IOOS  Lausanne,  Switzerland. 


As  part  of  a  general  study  of  the  chemistry  of  octadienediyl  ruthenium  complexes,  the  title 
compound,  1 ,  has  been  prepared  in  good  yield  by  treatment  of  the  octadienediyl  ruthenium 
(IV)  dichloride  dimer,  ((ij^;jP-CiqHjj)RuC12]2.  with  AgBF^  and  2,4-dimethylpentadiene.^ 

A  wide  range  of  monopentadienyl  ruthenium  derivatives  are  accessible  from  1: 

1  M£2U  {(i7^.C7Hu)Ru(NCMe)3]-"  iZ^O. (jj^-C7Hii)Ru(CX))2I 

1  -t - -  (L  »  CO,  2a;  t-BuNC,  2b;  P(OMe)3, 2c.) 

1  ir*  --  ((ir*-C7Hji)RuL’]*  (L*  «  i7*-thiophene,  ij*-arene,  li^-CgHj.) 

Whereas  the  reactions  of  complexes  2a  to  2c  with  l^^dohexadiene  yield  the  cations 
((jj5-C7Hji)Ru(tj^-CgHg)L]^  by  simple  displacement  of  the  2,4-diiziethylpentadlene  ligand,  the 
reactions  of  complexes  2a  and  2b  with  1,4-cyclohexadiene  proceed  as  shown  below; 


Further  reactivity  of  1  will  also  be  discussed. 


1.  D.N.Cox  and  R.Roulet,  JCS  Chem.  Commun.  in  press. 


434 

VIBIUTI05AL  SPBCIBA  OJ  TBIPLE-DBCEBR  SiKSVICHES  0?  RUXHMIUM 
^  OSimni  WITH  CENIBAL  FEB^EAMSTHYLCYCLOPESTAOIMn.  LIOAID 

I.A.GARBUZOVA,  A.R.KUDIE07,  S.3.BUKAL07,  H.I.BXBINSKAYA, 
B.7.L0KSHI]f 

A.H.NesmeTanoT  Institute  of  Organoelement  Compounds  of  the  USSR 
Academy  of  Sciences,.  7a7llov  at.  28,  117813  Ifoscoir  (USSR). 


The  triple-decker  complexes  of  ruthenium  and  osmium 

R=H,Me»  M»Eu,  m' - 

OSt  R>H),  containing  30  Tolence  electrons,  are  studied  by  the 
methods  of  Raman  and  Infrared  spectroscopies.  The  assignment  is 
proposed  by  comparison  with  the  spectra  of  corresponding  metal¬ 
locenes  and  its  cations.  The  normal  coordinate  analysis  of  the 
C^Ue^-llgand  is  also  carried  out  using  the  force  field  of  O^E^- 
anlon  /I/. 

Resonance  Raman  enhancement  have  bren  observed  for  aymmetrlc 
rlng-^etel  stretching  vibrations  at  140-l60om“^  and  370-380cm“\ 
for  the  out-of-plane  C-Me  deformation  mode  at  440cm~^  and  for 
the  ring-breathing  mode  of  C^H^-ring  at  1102cm~\  The  bands  of 
methyl  groups  vibrations  and  the  bands  of  very  coupled  ring- 
breathing  and  C-Me  stretching  modes  of  C^Me^-ring  at  1428  and 
590cm~\very  intensive  in  the  Raman  spectra  of  decamethylmetal- 
locens,  became  relativiy  weak  in  the  Raman  spectra  of  triple- 
decker  sandwiches.  The  methyl  groups  vibration  bands  of  central 
and  terminal  rings  coincide,  while  the  methyl  group  signals  of 
the  central  and  terminal  rings  in  -  H  EUR  spectra  are  dls- 
tingushed.  The  frequencies  of  symmetric  ring-metal  stretching 
modes  at  140-170cm~^  in  the  spectra  of  triple-decker  sandwiches 
and  decamethylmetallocenes  Increase  upon  transitjn  from  Ru  to 
Os  in  accordance  with  the  strengthlng  of  metal-ring  bond. 

1  -I.A.Garbusova,  O.G.Geo'kusha,  B.7.Loksbin,  J.Uink,  Izv.  Acad. 

Eauk  SSSR,  Ser.  fChim. ,  8  (1968) 
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THE  CHEMISTRY  OF  POLYAROMATIC-POLYMETALLIC  COMPLEXES  OF  THE 

CROUP  VI  METALS 


Kirsten  E.  Clode  and  Anthony  H.  Wright.  Chemistry  Department, 
University  of  Nottingham.  Nottingham,  NC7  2RD,  U.K. 


Polyaromat i c-po lymetal lie  complexes 
containing  both  fused  and  tied 
aromatic  ligands  are  being 
investigated.  The  results  of 
photochemical  and  electrochemical 
studies  will  be  described.  With 
systems  containing  fused 
polyaromatic  rings  (I).  unexpected 
metal-ligand  hydrogen  migration 
reactions  have  been  observed; 


(I) 


Two  dimensional  NMR  and  deuteration  studies  have  reveal  led  that 
these  migration  reactions  are  both  stereospecific  and 
regiospecif  ic.  Photochemical  substitution  reactions  are  likewise 
regiospec if ic . 


In  polyaromatic  systems 
containing  rings  tied  by  a 
saturated  hydrocarbon  link 
(II).  photochemical  activation 
has  been  used  to  generate  new 
complexes  containing 
metal -metal  bonds.  The 
electrochemical  properties  and 
chemical  reactivity  of  these 
complexes  will  be  described. 
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MBTAL-ASSISTED  INCORPORATION  AND  DEOXTOBNATION  OF  CARBON  DIOXIDE 


Antonio  Belforte  and  Fauato  Caldarazzo.  Dlpartlnento  di  Chiaioa  e 
Chlaloa  InduatrlalOf  Seziona  Chlnlca  Inorganica.  via  Riaorglaento 
35,  I  -  56100  Pisa,  Italy. 


Incorporation  of  carbon  dioxide  Into  organic  substrates,  with 
formation  of  C-COt ,  O-COt ,  or  N-COi  bonds,  is  an  Interesting 
subject. t  Prior  coordination  of  carbon  dioxide  to  a  metal  cation 
as  the  V,J\r-dialkylcarbaaato  group,  [M(OaCNRi  )■  ]■,<  may  accomplish 
the  twofold  objective  of  stabilizing  carbon  dioxide  as  an  O-donor 
and  promote  Its  reactivity  towards  electrophiles.*  We  have  now 
found  that  metal  A^alkyloarbamato  complexes  react  easily  with  acyl 
halides,  and  alkyl  isocyanates  are  chiefly  formed.  The  overall 
process  (equation  1-3),  operating  at  room  temperature  and 
atmospheric  pressure,  corresponds  to  the  metal-assisted 
deoxygenation  of  carbon  dioxide  ,  and  to  the  direct  synthesis  of 
alkylisocyanates  from  primary  amines. 

2  COi  t  4  RNHt  4^  MCla  ■»  M(OiCNRH)t  *  2  RNHaCl  (1) 

M(OaCNRH)2  *  2  MeCOCl  - a  2  RNCO  *  Me§o§Me  *  HtO  *  MCli  (2) 


2  COt  t  4  RNHt  •••  2  MeCOCl  - a  2  RNCO  *  MeCotiMe  4  HiO  4  2  RNHiCl 

(3) 


M  :  Mn,  Co;  R  s  n-Pr,  Cy 


Both  kinetic  and  thermodynamic  factors  concur  favourably  to  the 
formation  of  isocyanate,  and  the  proposed  mechanism  shows  that  the 
metal  plays  an  important  role  in  both  these  aspects. 


1)  S.Inoue,  N.Yazwzaki,  Orgmaio  and  Bioorganio  Chamlstrr  of  Carbon 

Dioxido,  Kodansha,  Tokyo,  1982. 

2)  0. Belli  Dell'Amlco,  F.Calderazzo,  U.Glurlanl,  O.Pelizzi,  Cham. 

Bar.,  1987,  120,  985. 

3)  D. Belli  Dell'Amlco,  F.Calderazzo,  U.Oiurlanl,  J. Cham. Soo. Cham. 

Commua.,  1988,  1000. 
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ONE-STEP  CATALYTIC  SVNTHESiS  OF  CARBAtlATES  FROM  ALKVNES  AND  CO2 
Christian  Bruneau  and  Jean  Fournier 


Laboratoire  de  Chimie  de  Coordination  Organique,  Universite  de  Rennes,  Campus  de 
Beaulieu,  35042  Rennes  Cedex  (France). 


Aikynes  can  be  activated  towards  nucleophiles  in  the  presence  of  ruthenium 
complexes.  Enoi  carbamates  have  been  synthetised  by  catalytic  addition  of 
secondary  amines  and  CQ2  to  terminal  aikynes  such  as  phenyl  acetylene  or  l-hexyne, 

(eq.t).  Ruthenium  complexes  such  as  (Cgl1eg)RuCl2PR3  and 
RuCl2(pyridine)(norbomadiene)  are  especially  efficient  catalysts  .  The  reaction  is 
highly  regioselective  and  leads  to  the  addition  of  the  carbamate  at  the 
unsubstituted  carbon  of  the  alkyne  (1). 

RjN-H  *  CO2  +  R’-CsC-H  R2N-C-0-CH=CHR'  ( bd- D 

0  1 

This  synthesis  can  be  extended  to  the  formation  of  vinylcarbamates, 
transparent  polymer  precursors,  directly  from  acetylene  itself  with  selective 
catalysts. 

Propargyllc  alcohols  react  differently  with  secondary  amines  and  actually 
afford  p-oxoalkylcarbamates  (2).  The  reaction  is  not  possible  with  primary  amines. 
However,  the  corresponding  p-oxoalkylcarbamates  can  be  obtained  by  addition  of 
primary  amines  to  the  propargylic  alcohol  cyclic  carbonate  which  is  a  possible 
intermediate  in  the  catalytic  reaction  (eq.2). 

(Ru) 

RjN-H  +  CO2  ♦  H-CaiC-CR2-0H  - ►  RjN-C-O-CRj-C-CH,  ( eq.  2  ) 

0  0 


2 
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NOVEL  REACTIONS  OF  ALKYNES  WITH  n^CSj  METAL  COMPLEXES. 


Francoise  Conan.  Jean  Sala-Pala,  Jacques-E,  Cuerchais. 

University  de  Bretagne  Occidentale,  UA  CNRS  322  "Chimie,  Electrochimie  et 
Photochimie  moiyculaires".  Faculty  des  Sciences  et  Techniques,  Laboratoire  de 
Chitnie  Inorganique  Moiyculaire,  6  avenue  Le  Corgeu,  29287  BREST-FRANCE  - 


The  utilization  of  carbon  disulphide  in  transition  metal -mediated 
reactions  of  organic  molecules  is  an  important  problem.  One  of  the  most  fruitful 
current  areas  of  researc’'  is  that  in  which  alkynes  react  with  coordinated  CS^. 

We  describe  reactions  of  alkynes  with  the  €$2  complex  |Mo(CS2)(n-CgHg)2  |.  and 
the  structural  characterization  of  three  unprecedented  types  of  CSg-alkyne 
combination,  involving  one,  two  or  three  molecules  of  alkyne. 

A.  The  addition  of  one  molecule  of  alkyne  to  coordinated  CS2  has 
been  previously  observed  to  occur  cither  across  the  two  sulphur  atoms,  giving 
a  carbene  ligand,  or  across  the  metal  and  a  sulphur  atom,  giving  a  metallacyle 

I  1 

MC(S)SC(R)C(R).  We  describe  alkyne  addition  across  the  metal  and  the  carbon 
atom  of  CS2  to  give  a  metallacyle  MSC(S)C(R)C(R). 

B.  Recently  it  has  been  reported  that  reactions  of  alkynes  with 
coordinated  CS2  can  give  complexes  in  which  two  molecules  of  alkyne  are  combi¬ 
ned  with  CS2>  We  display  a  new  type  of  combination  of  CS2  with  two  alkynes, 

in  which  the  cyclopentadienyl  ligand  intervenes. 

C.  Finally,  we  report  the  first  example  of  a  complex  in  which  coor¬ 
dinated  €$2  is  combined  with  three  molecules  of  alkyne. 


I.  TRANSITION-HCTAL-CAT/U.YSCD  REACTIONS  OF  OIAZOCSTCRS : 
INSERTION  INTO  C-H  8aM>S  OF  PARAFFINS  BY  CARBENOIDS 
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A.  Oemoncaau  ^ ,  A.F.  Neels*,  and  A.J.  Hubert  ^ 

*  labonaZouq  )kte.xomotujita,t  ChemlAt/iy  and  Organic  CaJtatyjU^ , 
^  Labo\tLto>iy  oi  Oxgatiic  SyntktMA  and  CaXaty-U^  , 
Univzi-i-ity  oi  Liigz,  SoAt-Titimui  (8.61,  E-4000  Liigt,  Sztgiuin 


When  compared  to  transition-metal-mediated  carbene  transfer  to  unsaturated 
substrates,  the  direct  "insertion”  into  C-H  bonds  of  alkanes  generally  suffers 
from  low  yields  and  lack  of  selectivity.  In  principle  such  drawbseks  should  be 
overcome  by  stabilizing  carbene  species  by  coordination  to  suitable  metal  comple¬ 
xes.  Moreover,  in  order  to  achieve  efficient  reactivity  towards  paraffins,  the 
catalyst  should  be  stable  towards  intramolecular  carbene  reactions  (so  as  to 
suffer  minimum  deactivation)  while  the  reactivity  of  the  complexed  carbene  should 
permit  insertion  into  non-activated  C-H  bonds. 

Accordingly,  it  appeared  that  some  electron-poor  rhodium  derivatives  cataly¬ 
sed  the  decomposition  of  diazoesters  at  room  temperature  and  promoted  the  reactions 
of  the  so-generated  carbonylcarbenes  (or  carbenoids)  with  alkanes  *.  High  yields 
in  ester  functionalized  molecules  were  obtained  with  cycloalkanes.  Linear  branched 
paraffins  gave  somewhat  poorer  results.  However,  temperature  dependence  of  the 
yields  were  considerable,  as  well  as  dilution  effects  (ratio  substrate  to  diazo¬ 
ester)  and  size  of  the  diazoester  alkoxy-group. 

These  results  led  us  to  study  in  detail  the  catalytic  addition  of  carbenes, 
generated  from  diazoacetates,  to  saturated  hydrocarbons,  and  to  try  to  understand 
the  following  facts  : 

-  unexpected  regioselectivities, 

-  competitive  experiments  between  pairs  of  alkanes, 

-  addition  of  radical  traps  and  of  carbon  tetrachloride, 

-  deuterium  isotope  effects,  ... 

This  communication  will  be  a  summary  of  our  studies  of  the  mechanistic  aspects 
of  this  reaction  and  provide  a  working  hypothesis  for  the  future. 


*  (a)  N.  Petiniot,  A.F.  Noels,  A.J.  Anciaux,  A.J.  Hubert,  and  Ph.  Teyssid, 
"Fundamental  Research  in  Homogeneous  Catalysis”,  Plenum  Press,  New  York  and 
London,  1979,  Vol.  3,  p.  A21 ;  (b)  A.  Oemonesau,  A.F.  Noels,  A.J.  Hubert,  and 
Ph.  Teyssid,  J.  Chzm.  Soc.,  Chzm.  Comun.,  688  (1981);  (c)  Butt.  Soc.  Ch-im.  Bztg., 
93,  945  (1984), 
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II.  ON  THE  EFFECTS  OF  MEAK  INTETMCTIQNS  ON  THE  SELECTIVITIES  IN 
REACTIONS  OF  RHODIUM  CARBENOIDS  WITH  ALKANES 

A.  D«ioncMu.  A.F.  Noels,  and  A.J.  Hubert, 
oi  L-iige.,  SoAt-T-Umcui  18.61,  8-4000  Liigz,  8ztg<uin 

RhodiuRi(Il)  carboxylates  are  very  efficient  catalysts  for  promoting,  under 
mild  conditions,  the  insertion  of  carbenes  (generated  from  diazoacetates)  into 
the  C-H  bonds  of  alksnes. 

The  selectivity  of  insertion  strongly  depends  on  both  the  diazoacetate  alko- 
xy-group  and  the  metal  cauntor-ion. 

Moreover,  we  have  observed  recently  that  the  relative  reactivities  between 
cycloalkanes  depend  also  on  the  presence  of  "inert"  cosolvent  as  well  as,  surpri¬ 
singly  enough,  on  the  amount  of  added  cosolvent  (Figure). 

These  unexpected  influences  of  the  catalyst  and  diazoester  substitution  on 
the  selectivities,  together  with  preferential  reactions  in  competitive  experiments 
between  pairs  of  alkanes  pointed  out 
the  importance  of  "solvation  effects", 
ever  with  paraffins.  The  formation  of 
preferred  "carbenoid-subatrate" solvates 
was  therefore  postulated  to  rationalize 
the  observed  chemoselectivities  in 
competitive  experiments. 
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Hubert,  submitted  for  publication.  .■  SjCh-cOjEt  . 
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INTRAMOLECULAR  C-H  OXIDATIVE  ADDITION  AT  IRIDIUM  .  SYNTHESIS  AND  CHARACTER¬ 
IZATION  OF. [lr(H){CO)(bq)L„lPF^  (bq  .  7,8-benzoquinolinato) . 

2  6 

Nauro  Ghedini  ,  Francesco  Nava  ,  Dlpartlmanto  dl  Chlmlca  ,  University  della 
Calabria,  1-87030  Arcavacata  dl  Rende  (CS),  Italy 

Antonio  Tirlpicchio  and  Franco  Ugozzoll,  Istltuti  dl  Chlmlca  Generale  ed 
Inorganica  e  dl  Strutturistlca  Chlmlca  ,  University  dl  Parma  ,  Vlale  delle 
Sclenze,  1-43100  Parma,  Italy. 


Thermal  activation  of  a  C-H  bond  is  the  most  common  way  to  obtain  cyclo- 
metallated  complexes.^  Or  the  other  hand  oxidative  addition  to  give  the  hy¬ 
dride  derivative  (II)  (eq.  1)  is  relatively  uncommon. 


\h 


(I) 


(ID 


(1) 


We  now  report  the  formation  of  [lr(H)(C0)(bq)L  iPF  (2)  (L  =  PPh  )  , 

2  6  3 

achieved  in  good  yield  by  reaction  of  [lr(CO)(MeCN)L.,]PF  with  benzo[hJqui- 

2  6 

noline  (bqH)  (eq.  2)  . 


Clr(CO)(MeCN)L,]PF„ 
2  6 


bqH 


a,l6h 


[lr(H)(CO)(bq)L,]PF. 

2  D 


(2) 


(1)  - -  (2) 

1  31  1 

The  spectroscopic  data  for  2  [IR,  H  NMR  and  P-{selective  H)  NRR  ] 

account  for  an  hydride  group  tranS  to  the  nitrogen  of  the  cyclometallated  bq 

and  two  mutually  trans  PPh  groups.  The  metallated  ceu-bon  atom  appears  as  a 
13  1 

triplet  in  the  C-(  H)  NMR  spectrum.On  this  basis  we  assume  the  structure 

2 

of  2  similar  to  that  of  the  known  aquo  complex  [lr(H)(H  0)(bq)L  ]SbF  . 

2  2  o 

The  determination  of  the  crystal  structure  of  2  by  X-ray  diffraction  methods 
is  in  progress  . 

Reactivity  of  1  with  different  BH  ligands  [e.g.  8-methylquinoline 
(mqH)  and  2-phenylpyridine  (ppyH)]  is  currently  under  investigation. 


1  -  E.C. Constable,  Polyhedron,  3,  1037  (1984);  G.R.Newkome  et  al. ,Chem.Rev. . 

86,  451  (1986). 

2  -  R.H. Crabtree  and  N.Lavln,  J.Chem.Soc. ,Chea.Coromun. ,794  (1985);  R.H. Crab¬ 

tree,  personal  communication  ,1988. 
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OXIDATIVE  ADDITION/REDUCTIVE  ELIMINATION  OF  ALDEHYDES  AND  KETONES 
AT  RHODIUM. 

Claudio  BleUichlnl,  Andrea  Mali,  Maurizio  Peruzzlnl,  Josh  Antonio 
Ramirez,  Alberto  Vacca,  Francesco  Vlzza  and  Fabrlzlo  Zanoblnl, 
Istltuto  per  lo  Studio  della  Stereochlmlca  ed  Energetlca  del  Compostl 
dl  Coordlnazlone,  C.N.R.,  Via  J.  Nardl;  39,  1-50132  Firenze,  Italy. 


N(CH  CH2PPh2)3,  NP^,  and  P (CH^CH^PPh^) , , 
•  electronically  and  coordinatively  unsatu 


A  great  deal  of  research  is  presently  focused  to  the  synthesis  and 
characterization  of  hydrido  acyl  complexes,  because  of  their  primary 
role  in  various  rhodium  catalyzed  processes  involving  aldehydes. 

In  the  course  of  our  studies  on  the  activation  of  C-H  and  H-H 
bonds  at  rhodium  and  iridium  fragments  with  the  tripodal  ligands 

PPj,  we  have  found  that  the 
Ly  and  coordinatively  unsa£urated  systems  (NP^IRh  and 
(PPjIRh'*'  are  highly  effective  in  the  cleavage  of  C-H  bonds  from 
saturated  and  unsaturated  hydrocarbons.^  Herein  we  report  on  the 
reactions  of  aldehydes  with  the  NP  and  PP  Rh  systems. 

The  (PP2)Rh'*'  fragment  is  unatble  to  keep  in  mutual  cis  disposition 
hydride  (or  alkyl)  and  acyl  ligands,  invariably  promoting  the 
reductive  elimination  of  aldehydes  (  or  ketones) .  By  contrast  the 
isoelectronlc  (NP  )Rh‘'’  fragment  easily  inserts  across  the  formylic 
C-H  bond  from  different  aldehydes  to  yield  quite  robust  octahedral 
cis-hydrido (acyl)  complexes  of  rhodium  (III).  These  have  been  fully 
characterized  by  chemical  physical  measurements  and  NMR  spectro¬ 
scopic  techniques. 


References:  (1)  C.  Blanchinl,  A.  Meli,  M.  Peruzzlnl,  and  F.  Zanobini, 
J.  Chem.  Soc. ,  Chem.  Commun.  1987,  971. 


433 


HIGHLY  CATALYTIC  C-H  ACTIVATIOH  IN  THE  PRESENCE  OF  RhCI (CO) (PR3) j 

Masato  TANAKA  and  Toshiyasu  SAXAKURA,  National  Chemical  Laboratory 
for  Industry,  Higashi,  Taukuba,  Ibaraki  305,  Japan 


Direct  functionalization  of  arenas  and  alkanes  has  been  real¬ 
ized  via  C-H  bond  activation  in  the  presence  of  transition  metal 
complexes  under  irradiation.  Rhodium  complexes,  in  particular,  Rh- 
C1 (CO) (PMe^) 2 ,  are  powerful  catalysts  for  the  following  reactions 

(1)  Carbonylation  of  arenas 

ArH  +  CO  ■  -  ArCHO  (m-selective) 

(2)  Carbonylation  of  alkanes 

RH  +  CO  ■■  -  —  RCHO  (terminal  selective) 

Depending  on  the  wavelength,  the  reaction  gives  terminal  al- 
kenes  and  acetaldehyde; 

RCHjCHjCHj  +  CO  —  [R(CH2)3CH01  —  RCH^CHj  +  CH3CHO 

(3)  Silylatlon  of  arenes 

ArH  +  HSiR3  - —  ArSiR3  +  Hj 

ArH  +  R3SiSlR3  — . —  ArSiRj  +  HSiR3 

(4)  Dehydrogenative  homo-coupling  of  arenes 

2ArH  — — .  ArAr  +  H2 

(5)  Dehydrogenative  cross-coupling  of  arenes  and  alksnes 

ArH  +  CH2-CHCOOR*  - -  ArCH-CHCOOR*  +  H2 

(6)  Dehydrogenation  of  alkanes  giving  alkenes 

RCH^CH^R'  -  RCH-CHR*  +  H2 

(7)  Schiff  base  synthesis 

RH  +  CNR*  — .  RCH-NR' 

Some  of  these  reactions  are  highly  catalytic  (turnover  frequencies 
more  than  200  h“^).  Some  aspects  of  the  reaction  mechanism  including 
the  effects  of  ligands  and  the  role  of  irradiation  will  be  dis¬ 
cussed. 

References 

M.  Tanaka  et  al.,  Chem.  Lett.,  1987,  249,  859,  1113,  2211,  2373, 

2375;  1988,  155,  263.  J.C.S.  Chem.  Commun.,  1987,  758. 


NEW  ORTHOrCTALATlON  REACTIONS  IN  DIRHOOIUTI  (II)  COTIPOUNDS 


PASCUAL  LAHUERTA.  JORGE  PAYA.  M  ANGELES  UBEOA 

Oepto.  Qufmfca  Inor^lca,  Universldad  de  Valencia,  OrJloliner,  SO ,  ^100 

BURJASSOT-VALENCIA 

Orthometalated  av^lphosphlnes  have  been  shown  to  be  good 
bridging  ligands  In  dinuciear  Ri^^  (I).  Following  our  studies  of 
orthometalatlon  reactions  In  binuclear  rhodium  compounds  (2),  we  report 
here  the  chemical  behaviour  of  dirhodium  tetraacetate  adducts, 
Rh2(02CCH3)^.2P(l),  P-PHejPhda),  PMePh2(lb)  and  P(p-XCgH^)3  IX-  H(lc), 
CH3(ld),  Cl(ie)l  All  these  adducts  generate  doubly  metalated  compounds 
Rh2(02CCH3}2(P-C'2  of  type  IV.  By  careful  modification  of  the  reaction 
conditions.  Intermediates  of  type  11  and  III  have  been  Isolated  In  variable 
yields.  The  Intermediate  III,  that  contains  a  phosphine  occupying  an 
equatorial  coordination  site,  is  stabilized  for  less  bull^  P-donor  ligands. 

The  reactivity  of  these  Intermediate  compounds  has  been 
studied.  In  the  presence  of  2:1  molar  excess  of  the  corresponding 
phosphine,  compound  of  type  II  (PPh3,  PMePh2)  readily  reacts  at  room 
temperature  yielding  the  corresponding  doubly  metalated  IV.  Similar 
reactivity  is  found  for  compound  III  (PPh3,  PMe2Ph).  Doubly  metalated 

compounds  with  head  to  head  configuration,  structure  V,  have  also  been 
prepared.  Additional  aspects  related  to  these  particular  reactions  will  be 
discussed 


1^0-]- 


lU 


V 

REFERENCES. 

1- Chakravarty,  AR.;  Cotton,  F.A,  Tocher  J.M.,  Organometallics  1985,  <8. 

2- Barcel6,  F.A;  Cotton,  F.A;  Lahuerta,  P.;  Sanau,  M.;  Schwotzer,  W.;  Ubeda, 
M.A,  Organometallics.  1987,  ^  1105  and  references  therein 
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ACTIVE  /J-HYDROGEN  IN  (^^TiR  COMPOUNDS 

GA.  Luinatra.  and  JJl.  T«ub«n,  Oepartramt  of  Inorganic  Chemistry,  University 
of  Groningen,  Nijenborgh  16,  9747  AG  Groningen,  The  Netherlands. 


*  *  s 

Thermally  labile  QtjTiEt  X  (Q)  :  tj  -CsMes)  reacts  with  unsaturated  substrate 
molecules  under  the  liberation  of  ethene  (1). 

Cp^TiEt  +  X-Y  - -  Ci)jTi-X-Y41  +  (1) 

Heteronuclear  unsatuiated  molecules  (t-BuCN,  C0>)  and  2-butyne  follow  reaction 
1  with  formation  of  imide,  formate  and  alkenyl  QtjTIlin)  derivatives. 

Only  in  a  few  cases  insertion  into  the  metal~carbon  bond  is  observed.  In 
reaction  with  CO,  t-BuNC  and  paraformaldehyde  X  was  tranformed  into  acyl, 
iminoacyl  and  alkoxide  derivatives  (2). 

Cp^TiEt  +  X..Y  - -  Cp*Ti-(XY)-Et  (2) 

Reaction  1  is  also  observed  for  interaction  of  oi-olefines  with  1  (3). 

•  .  . 

^  CHjwvJiiR  ^  C^jTiCH^CHR  +  (3) 

For  propene  the  equilibrium  constant  (278  K)  was  determined  (K  «  0.033,  AG  « 
1.9  Kcal/mol).  As  a  consequence  these  Ti(III)  compounds  are  not  active  in  the 
polyroeriwtion  of  a-olefines.  A  similar  reaction  was  observed  with  other 
a-olefines,  but  intenud  olefines  (2-hexene)  sterically  demanding  olefines 
(cyclohexene,  styrene)  and  acetylenes  (diphenylacetylene)  do  not  react, 
probably  for  steric  reasons. 

The  mechanism  of  reaction  1  (and  3)  is  likely  to  involve  a  six-merobered 
transition  state  in  which  a  hydrogen  atom  is  directly  transferred  from  an 
ethyl-ligand  to  the  substrate  molecule. 
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TWO-ELECTRON,  THREE-CENTRE  BONDING  IN  PLATINUM  ETHYL  DIPHOSPHINE 

COMPLEXES 

Nicholas  Carr,**^  Laura  Mole.*  A  Guy  Orpen,^  Alan  D  Redhouse,*  and  John  L  Spencer^ 

a  Department  of  Chemistry  and  Applied  Chemistry,  University  of  Salford.  Salford, 

MS  4Vrr,  UK 

b  Department  of  Inorganic  Qiemiatry,  Univenity  of  Bristol,  Bristol  BS8  ITS,  UK 


Protonation  of  (Pt(C2H5)2(But2P(CH2)3PBu^]  affords  the  off-white  crystalline 
complex  [P«C2HS){Bu‘iP(CH2)3PBu‘231+  X*  where  X  «  BRg,  CP3SQ3,  (Cp3S02)2CPh.  This 
foimally  14-electron  complex  has  been  shown  by  ^H  and  ^^P  nmr  to  be  stabilised  by  a 

two-electron,  three^entm  agostic  Pt— H — C  bond. 

Remarkably  the  system  is  extremely  fluxlonal  even  at  low  tempenturm  resulting  in 
equivalence  not  only  of  aU  Sve  ethyl  prohms  but  also  of  the  Ca  and  Cp  via  p-elimixtation 
and  alkene  rotation. 


Scheme  1 


P-agostic  complexes  can  be  viewed  as  modds  for  the  intermediate  stage  of  P-eliminadon  and 
alkene  insertion;  most  importantly,  the  complex  [Pt(C2H5)(Buf2P(CH2)3PBuf2}]'*'  has  been 
shown  to  undergo  alkene  exchange  (see  Scheme  1)  artd  dimerisation  with  loss  of  ethylene  to 
form  a  hydride  bridged  platinum  dimidear  complex  [Pt2(|i-H)2(Bu^P(CH2)3PBu^2l(BF4]2 
(Scheme  1  and  Rgure  1). 


T  H  Tulip  a  al,  Inorg  Chem.  1979, 18,  2239. 
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CARBON-CARBCW  BC»JD  CLEAVAGE  IN  AGOSTIC  COBALT  COMPLEXES 


Tulian  C  Nicholls.  Alan  O  Redhouse  and  John  L  Spencer,  Department  of  Chemistry 
and  Applied  Chemistry,  University  of  Salford,  Salf^  MS  4WT,  UK 


Carbon-carbon  bond  activation  by  soluble  transition  metal  complexes 
remains  one  of  the  most  prominent  challenges  in  organometallic  chemistry 
(Ref.).  We  have  observed  examples  of  fodle  carbon-cuiwn  deavage  by  die 
protonation  of  [Co(Ti-C5R5)(diene)]  complexes.  For  example  protonation  of 
[Co(ii-C5Me5)(il^bicydo[2.2.21octa-23-diene]  with  HBF4  leads  to 
[Co('n-C5Me5)(l-3,7A-Tl-5-vinylcyclohecenyl)]BF4  via  an  agosdc  intermediate, 
and  fCo(Ti-C5Me5)(ti^-4-vinylcyclopentene)J  (1)  affords 
syn-tCo(n-C5Me5)(Tl5.1-EtC5Hy]BF4  (2)  and  [C6(n-C5Me5)(Tl5-3-EtC5Htf  ]BF4  (3) 
on  protonation  (Scheme). 

The  structure  of  (2)  was  confirmed  by  a  sin^e  crystal  X-ray  diffraction  study . 


Sdieme 


Reference:  John  E  Bercaw,  et  al.,/  Am  Chem  Soc,  1988, 110,  976-987. 
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RVIOENCE  FOR  HETAL-PHOSPHORUS  dv-d*  BACKBONDING  IN 

THE  BRIDGE-CLEAVAGE  PRODUCTS  OF  CICLOHETALLATED  TRIMESITTLPHOSPHINE  COMPLEXES 

E.C.  Aly«a  and  John  Mallto.  (CMC)*,  Department  of  Chemistry  and  Biochemistry, 
University  of  Guelph.  Guelph,  Ontario,  Canada,  NIC  2W1. 


The  very  bulky  trimeaitylphosphine  ligand  (P(mes),)  promotes  formation' or  the 
cyolometallated  dlmerlo  complexes,  CN(P‘C)X]j  (M-Pd.Pt;  P‘‘C>Pmes,C(H,(CH|),CH2; 
X-Cl,Br,I),  which  undergo  faolle  bridge-cleavage  reactions  with  smaller 
tertiary  phosphine  ligands  to  give  trana-CM(P^C)(PR.)XT.  Trends  observed  for 
the  'H  and  *'P  NMR  of  these  monomers  strongly  suggest  a  v-backbondlng  component 
in  the  H-PR,  bond  whereas  there  is  no  evidence  for  a  similar  effect  in  the  M-P 
bond  of  the  parent  dimers.  Discussion  la  also  extended  to  the  related  apparent 
order  of  trana-effeot  for  the  series  of  PR,  ligands  studied. 


SYNTHESIS  AND  REACTIVITY  OF  MESITYLENE-OSMIUM(O) 
AND  MESITYLENE.HYDRtOO-OSMIUN(II)  COMPLEXES: 
POTENTIAL  PRECURSORS  FOR  C-H-BOND  ACTIVATION  ? 


S. Stahl  and  H. Werner 

Institut  fOr  Anorganische  Chemie  der  Universitat 
WUrzburg,  Am  Hubland.  D-8700  WOrzburg 


Starting  with  the  easily  accessible  polymeric  com¬ 
pound  Umes)0sCl2]p  a  series  of  half-sandwich  type 
mesitylene-osmi urn  complexes  have  been  synthesized. 
The  first  examples  of  mesltylene-osmium(O)  deriva¬ 
tives  (mes)OsLL',  which  contain  two  monodentate  t- 
acceptor  ligands,  are  prepared  by  several  indepen¬ 
dent  routes. 

Reaction  of  (meslOsCl^CL)  with  suitable  reducing 
agents  gives  the  dihydrido  complexes  (mes)OsH2(L). 
The  new  compounds  are  considered  to  be  potential 
precursors  for  generating  a  16-electron  Interme¬ 
diate  C(mes)0s(L)J,  able  to  activate  C-H-bonds  of 
aromatic  or  aliphatic  hydrocarbons. 
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rora«tloB  oC  a  9-*CH-&9osaie  AlkaaTlsireonoeaB*  Coaplas 
«a4  IfatallacyelepaBtadlMas  by  ■Tdroaircoaatioa  of 

JllkTBoa 


Roland  Zwattlar.  Oarhard  Srkar 

Inatttut  fQr  Organlacha  Chaala  dar  Univaraitit  HOrzburg 
An  Hubland,  0-8700  NOrzbura 


Tha  raaetlon  of  PhCaCPh  (2a)  with  CpsZrHCl  (1)  doaa  not  afford  tha 
anticipatad  alkanylzirconoeana  eoaplax  (3a),  but  a  1:1  aixttira  of 
Botallaeycla  (Sa)  and  CptZrClt  (4).  Tha  formation  of  tha  "agoatlc” 
eoaplax  (3b)  aa  wall  aa  tha  aatallacycla  (5b)  and  (4)  from  tha 
raaetlon  of  PhCwCSlMaa  (2b)  with  (1)  laada  ua  to  propoaa  that 
“agoatle**  alkanylzlreonooana  eomplaxaa  may  ba  Important 
Intaraadlataa  In  thia  unaxpactad  hydrozlreonatlon. 


Cp,z<" 

C)  ''O 


r’ir*  sph  (a). 
R'iSiMej.R*sPh(bl. 


•1 

-4 


R*  R* 
Cp,Zr--\4 


«1.2 

-CpjZrCIjIAl 

(-H,) 


R' 

I 

CpjZr— m 
C 

4* 


With  laaa  atarlcally  damanding  alkynaa.a.g.  HCwCH,  PhCaCH, 
MaCwCMa,  and  HCacslHaa ,  (1)  raacta  to  afford  tha  normal  alkanyl- 
zlreonocanaa . 
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THREE  STEPS  PATHWAY  FOR  AN  a-HYDRXDE  ABSTRACTION  FROM  IRON  ALKYL. 


Chriatoohe  Roger.  Claude  Laplnte.  Laboratoire  de  Chimie  des 
Organomitalliques .  (/A  CNRS  415,  University  de  Rennes  I,  35042 
Rennes  Cedex,  France. 


Loic  Toupet,  Laboratoire  de  Physique  Cristalline,  UA  CNRS  804, 
University  de  Rennes  I.  35042  Rennes  Cedex,  France. 


Electron  transfer  pathway .  are  of  general  interest  in 
C-H  bond  activation  at  metal  alkyl  intermediates  in  a  variety  of 
catalytic  reactions.  It  has  been  scarcely  shown  that  C-H  bond 
activation  from  transition  metal  alkyl  gives  rise  to  hydride 
transfer  to  the  trityl  cation  as  hydride  acceptor  by  a  two-step, 
electron  transfer,  hydrogen  atom  transfer,  mechanism. 

The  first  example  of  hydride  abstraction  from  the  iron 
mathoxymethyl  compound  through  a  three  step  pathway  :  electron 
transfer,  proton  abstraction,  electron  transfer  (Scheme  X>  will 
be  presented.  The  X-ray  structure  of  the  paramagnetic  complex  2 
will  be  also  reported. 


-e 

[Fa]  -  CHzOCHs  ==±(FeI»-CB»0CH» 
1  +e  a 


-H* 

[Fe] * -CHt  OCHz  - ^ 

2 


(Fel>CHOCHa 

2 


-e 

- ^  [Fe ] >  «CH0CHi 

i 


[Fe]  a  Fe(C»Mes ) (n* -dppe) 

Scheme  I 

These  reactions  provide  a  new  synthetic  way  to  secon¬ 
dary  heterocarbene  compounds. 
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TRIMETHYLSILYLMETHYL  DERIVATIVES  OF  RUTHENIUM(II)  WITH  ORTHO- 

METALLATED  PHOSPHINES 

P.  Di  Giorgio,  P.  Diversi,  G.  Ingrosso,  A.  Lueberini.  F.  Marctaetti 
V*p<vtJt*mnto  dLL  Chtmica  e  Chimica  JnduAtKiate.,  di  Piia, 

Via.  HUoa^imanto  35  -  S6100  Piia,  JtaZy 

V.  Adovasio,  M.  Nardelli 

l^>titwto  di  Chimica  Genviaie.  ed  Inoaganica  dctl'UnivcJuiti  di  PoAma, 

CentAjO  di  Studio  psA.  la  StAjuttwiiAtica  Vii^AottometAica  deJL  C.N.R., 

ViaZe.  delta  Scianze  -  43100  PoAma,  ItaZif 

Cyclometallatlon  reactions  have  attracted  renewed  interest 
since  the  discovery  that  scxtie  transition  metal  centers  can  insert 
into  C-H  bonds  of  hydrocarbons  [ 1 ] . 

We  have  recently  observed  a  new  cyclometallatlon  reaction  in 
some  ruthenlum(II)  systems  leading  to  neopentyl  derivatives  con¬ 
taining  o/Ldto-raetallated  phosphines.  With  the  aim  to  verify  the 
generality  of  these  reactions,  we  shifted  to  the  trlmethylsilylme- 
thyl  systems.  In  spite  of  the  reduced  steric  hindrance  of  the  al¬ 
kyl  group,  the  complexes  [RuCl2(n®“CgMeg)  (PPhR2)]  **0  react  with  an 
excess  of  trimethylsilylmethyl  Grignard  reagent  to  give  the  OAtho- 
metallated  complexes  I  (R  =  Ph,  25%  yield),  XI  (R2  -  MePh,  28% 
yield),  and  III  (R  a  Me,  5%  yield): 


-CgMeg)RuCl2 

R^PPh 


Mg(CH2S1Me3)C1 

pentane 


(n  -C,Me,)Ru 
o  ”  J 


,CH2SiMej 


I-llI 


II  has  been  separated  by  column  chromatography  into  the  two 
diastefeomers  Ila  (24%  yield)  and  Ilb  (4%  yield). 

The  structures  of  I-III  have  been  unambigously  determined  by 


X-ray  crystal  structure 
analysis.  All  complexes 
have  a  ”  three-legged 
piano  stool"  structure, 
with  the  oAtho -metalla- 
ted  ring  planar  and  prac 
tically  co-planar  with 
the  benzene  ring.  In  the 
Figure  the  Ortep  projec¬ 
tions  of  the  diastereo- 
mers  Ila  and  lib  are  re¬ 


ported. 


[1]  G.W.  Parshall,  Chem.  Tech.,  14,  628  (1984). 
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Models  for  the  ^-ellsnoadon  Reaction:  Catkwic  Norborayl  Dq>hosphme 
Platumn  PaUadtimi  Complexes. 


WcholM  C«ir.*»l*  A.  <3<qr  Oipan.*  and  John  L.  Spenceil* 

*  Department  of  Inoriaiiic  Chemlttry,  The  Uaiaeniqr.  Bilmoi  BS8  ITS,  UK 
b  Department  of  Chemiatry  and  Applied  Oiemiatry,  Unhwrdty  of  Salford,  Salfoid 
MS  4WT.  UK 

We  have  prepared  a  aeriea  of  cadont  (1)  in  compoimda  of  feneral  formula 
[M(norbomylXd4diatphiiM)IY,  where  M  la  Pt  or  Pd,  Y  la  BF4,  BPh4  and  the  diphoaphine 
is  {^U2P(CH2)aP^02},  {cyh2P(CH2)||Pqdi2}  (n  »  2  or  3;  cyh  ■  eydo-C^ij)  or 
{o-(tBu2PCH2)2CdH4}.  In  these  apedea  the  norborayl  ligand  is  bound  to  the  metal  by 
both  2c-2e  <r-alkyl  and  3c-2e  d~C~H  (agoadc)  interaetions. 


We  have  studied  the  geometry  and  solutioa  dynamics  of  cations  (1)  by  multinuclear 
n.m.r.  spectroscopy  and  X-rty  diffraction.  The  extent  of  the  d~*sastic  biteractioa  may  be 
monitored  by  examination  of  the  P-H,  Pt-H,  Pt-P  and  C-H  coupling  constants.  These 
show  that  the  strength  of  the  agostic  (M-H-C)  bond  varies  substantially  as  a  function  of 
both  diphosphine  chelate  ting  size  and  phosphorus  substituent  bulk.  In  additioa,  variable 
temperature  n.m.r.  spectra  are  consistent  with  an  intramolecular  rearrangement  process, 
involving  d~hydragen  elimination  and  olefin  rotatioa,  which  is  rapid  at  room  temperature. 
X-ny  crystal  structure  analyses  of  these  compounds  provide  a  second  means  of  assessing 
the  degree  of  d~C~H  interactioa,  and  complement,  the  n.m.r.  studies. 

We  view  the  agostic  alkyls  in  cations  (1)  as  models  for  the  intermediate  stages  of  the 
d-elimiiutioa/oiefin-inaertion  reactions,  an  analogy  which  is  strengthened  by  the  observation 
of  these  reactions  in  the  chemistry  of  these  species.  The  studies  we  report  allow  detailed 
inspection  of  the  course  of  these  reactioas. 
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Uauaual  C-B  Activatioa  Raactlons  of  Rutheni«ui(0) 


Mlchallo  Stoll.  Madoloin*  Helllwall  and  Roger  Hawt^ 
Departaent  of  Cheaiatry,  Oniverslty  of  York,  York  YOI  5DD,  England 


Conplexea  CRu(C0)2Rf (I>  *  PMe2Ph;  R,R'  *  nethyl  or  aryl) 
deconpoae  intranolecularly  in  propanone  or  benzene  to  give  ketones 
RCOR*  in  good  yield.  Kinetic  and  nechanistlc  studies  indicate  a 
■echanisB  Involving  reductive  elinlnation  fron  internediates 
CRu(OO) (C0R)R'I<23<  In  the  presence  of  halogen-containing 
conpounde  (CHCI3,  EtBr,  EtI),  however,  the  diaryl  conplezes 
CRu(C0)2(C6H4Y-4)(CgH4Z-4)L2D  (Y  ■  Z  »  H,  Me  or  Cl;  Y  -  Cl, 

Z  ■  B  or  Me)  yield  the  ortho-netallated  complexes  (1),  where 
X  •  halogen.  We  believe  that  these  are  fomed  by  reversible 
activation  of  a  C-B  bond  in  interaediate  rutheniua(O)  ketone 
complexes  CRu(CO)  {0C(Cga4Y-4)  (CgB4Z-4)  }];.2]  followed  by  reaction  of 
the  resulting  hydride  coaplexes  CRu{CO){OC(CgH3Y-4) (CgH4Z-4)}HI.23 
with  the  halogen-containing  coapounds. 


Decomposition  of  [Ru(CO)2(CgB4Me-4)2l'23  in  the  presence  of  PhCsCH 
results  in  the  foraation  of  complex  (2).  Here  both  the  ketone 
and  the  alkyne  have  undergone  activation  of  a  C-H  bond. 


(1) 


(2) 
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PREPARATION  AND  PROPERTIES  OF  (1,4-DIAZA-1, 3-DIENE)  Fe(CO)2(CNR)  AS 
CANDIDATES  TO  PROBE  THE  COMPETITIVENESS  OF  CO  vs.  CNR  INSERTION. 


Hans-Werner  FrUhsuf.  Dave  Dijkhuis,  Wouter  de  Lange, 

Anorganisch  Chemisch  Laboratorium,  J.H.  van  't  Hoff  Instituut,  University  of 
Amsterdam,  Nieuwe  Achtergracht  166,  1018  WV  Annsterdam,  the  Netherlands. 


The  reaction  of  (OAO)Fe(CO)j,  1(OAD=1,4-diaza-1, 3-diene),  with  dipolarophiles  has  been 
shown  to  give  1,5-dihydropyrral-2-one  complexes  4  [1]  via  the  indicated  reaction 
seouence. 


1  i  i 

(a)  oxidative  1,3-dipolar  cycloaddition  of  alkyne  to  the  CsN-Fe  unit,  (b)  CO-insertion. 
(c)  reductive  elimination  (1,2  shift)  and  recoordination. 


Structural  types  2  [2]  end  3  [3]  could  be  stabilized  in  particular  cases  and  have  been 

identified  by  single  crystal  X-ray  analysis.  In  order  to  probe  the  competitiveness  of  CO 

and  CNR  in  the  migration-insertion  step  (b)  we  have  prepared  some  mono-isonitrile 

derivates  of  1  through  Pd-catalyzed  CO-substitution.  The  preparation  of  (DAD)- 

Fe(CO)~(CN-tBu),  S,  will  be  reported  and  their  spectroscopic  properties  (IR,  ^H, 

13  ^ 

C-NMR)  discussed.  Contrasting  1,  where  CO  scrambling  is  fast  on  the  NMR  time 
scale  down  to  the  lowest  temperatures,  intramolecular  ligand  exchange  in  5b  (DAB: 
iPr-N=CH-CH=N-iPr)  is  slow  at  or  below  room  temperature.  Two  different  isomers  in 
unequal  amounts  can  be  distinguished  in  the  ^^C-NMR  spectra.  This  has  to  be  taken 
into  account  when  looking  at  CO  vs.  CNR  insertion  since  only  ligands  in  cis  position  to 
the  migrating  group  can  be  inserted.  Investigations  on  the  reactivity  of  5  in  the  above 
reaction  sequence  are  now  underway,  and  the  latest  results  will  also  be  presented. 

1  H.-W.  FrUhauf,  F.  Seils,  M.J.  RomSo,  R.J.  Goddard;  Angew.  Chem.  Int.  Ed.  Engl.  ^ 
(1983)  992. 

2  H.-W.  FrOhauf,  F.  Seils,  C.H.  Stam;  to  be  published. 

3  H.-W.  Friihauf,  F.  Seils,  R.J.  Goddard,  H.J.  RomSo;  Organometallics  4  (1985)  948. 
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THE  REACTIVITY  OF  THE  TERTURY  PHOSPHINE  COMPLEXES 
OF  NICKEL(II)  TOWARDS  ALKOXIDES  AND  CARBON 
MONOXIDE, 
by 

P.  GIANNOCCARO*.  M,  LATRONICO**.  C NOBILE*  and  A.  SACCO* 

*Centro  MISO  -  CNR-  Universiti  di  Bari,  IV  trav^OO  Re  David  Campus 
**  University  degli  Studi  della  Basilicata,  Via  N.  Sauro  85,  Potenza 


The  reactions  between  tertiary  phosphine  complexes  of  formula  Ni  (PEtnPh3.n}2X2  (X 
«  Cl.  Bf.  1 )  and  the  alkoxides  RO‘  (R  *  Me,  Et,  Ph,  n-But)  under  a  carbon  monoxide 
atmosphere  at  room  temperature  and  atmospheric  pressure  have  been  investigated. 
The  products  of  the  reaction  depend  from  the  nature  of  both  the  tertiary  phosphine 
and  the  alkoxide.  Carbonyl-aikoxo  complexes  of  formula  NiL2  X(COOMe)  (L>  tertiary 
phosphine)  have  been  obtained  with  methoxide  (MeOVNi  ),  in  yields  strongly 
increasing  with  the  basicity  of  the  phosphine.  These  complexes  react  further  with 
nucleophiles  such  as  methoxide  or  aliphatic  pn’mary  amines  yielding  phosphine- 
sijbstituted  nicke(O)  carbonyl  complexes  and  dimethyl  oxalate  and  dimethylcarbonate 
or  carbamates.  Several  organic  compounds,  including  aldehydes- and  hydrocarbons, 
besides  carbon  dioxide  and  Ni(ll)  and  Ni(0}  derivatives,  have  been  obtained  with 
other  alkoxides.  The  mechanism  of  the  reactions  investigated  will  be  discussed. 


This  work  was  supported  by  C.N.R.  Rome. 
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STEREOCHEMISTHY  OF  CARBON  MONOXIDE  INSERTION  IN  ALKYL  COMPLEXES 
OF  IRON  (II)  AND  RUTHENIUM  (II). 

Giuseppe  Cardacl,  Gustavo  Relchenbach  and  Gianfranco  Bellachloma, 
Dlpartlmento  dl  Chlmlca,  University  dl  Perugia,  Via  Elce  dl  Sotto, 
8,  1-06100  Perugia,  Italy. 

Berend  Wasslnk  and  Michael  C.  Baird 

Department  of  Chemistry,  Queen's  University,  Kingston, 

Canada  K7L  3N6 


The  stereochemistry  of  the  Insertion  of  carbon  monoxide. in  the  com¬ 
plexes  M(C0)2L  RX  (M=Fe,Ru;  XsI,CM,NCS)  was  studied  by  C  NMR 
spectra  of  variously  labeled  complexes.  The  effect  of  the  trans 
substituent  on  the  chemical  shifts  and  the  values  of  the  trains  C-C 
coupling  constants  with  respect  to  the  els  ones  are  Important  for 
structural  assignment. 

For  the  Iron  complexes  we  observed  a  strong  trans  effect  on  the 
chemical  shifts  of  the  carbonyl  groups  eund  a  moderate  effect  on 
the  coupling  constaoits  (J^  _(cls)=4-8  Hz,  |,( trauis)=12-16  Hz). 

On  the  contrary,  for  the  ruthenium  complexes,  we  observed  a  weak 
effect  on  the  chemical  shifts  and  a  strong  effect  on  the  coupling 
constants  (J^  j,(cls)<J.2Hz;  p(trans)=22-26  Hz).  These  results  al¬ 

low  us  to  assign  the  C  NMR  bands  to  the  various  carbonyl  substi¬ 
tuents  and  so  to  study  the  stereochemistry  of  the  carbonylatlon 
l-iaction.  The  carbonylatlon  of  Fe(CO)  (PMe3)2MeX  (X=I,CN,NCS)  with 
CO  gives  both  the  isotopomers  with  the  labeled  CO  in  trans  or  in 
cis  with  respect  to  the  ajgtyl  group.  The  carbonylatlon  of  Ru(CO) 
(PMe  )2MeX  (X=I,CN)  with  CO  is  more  stereospecific  and  gives  only 
the  isotopomer  with  the  labeled  CO  trans  to  the  acetyl  group. 

These  resul|s  are  interpreted,  contrary  to  the  conclusions  of  the 
literature,  on  the  basis  of  methyl  group  migration  with  probable 
formation  of  square  pyramidal  intermediates.  The  relative  thermo- 
dynamic  stability  of  the  intermediates  is  responsible  of  the  di¬ 
stribution  of  the  isotopomers.  ^ 

Although  both  ruthenium  and  iron  dihaptoacyl  structures  were 
characterized  being  more  stable  than  the  unsaturated  intermediates, 
they  are  not  important  to  explain  the  stereochemistry  of  the  carbo- 
nylation. 


Work  Supported  by  MPI,  Rome,  Italy 
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SANDERS  N.H.  411 
SANDHU  G.K.  234 
SANSONI  M.  14  42 
SANTANA  M.D.  57 
SANTI  S.  271  342 
SANTOS  A.  154 
SANTOS  R.H.A.  288 
SANZ  C.  188 
SANZ-APARICIO  J.  188 
SAPPA  E.  68  387 
SARJUDEEN  N.  61 


SATGi  J.  135 
SAURA-LLAMAS  I.  290 
SAVEANT  J.-M.  29  416 
SAXENA  G.C.  241 
SCHAFER  V.  124 
SCHAUFELE  H.  109 
SCHEFFOLD  R.  375  376  377 
SCHENK  W.A.  26 
SCHMEUSSER  M.  132 
SCHMUTZLER  R.  171 171 
SCHNEIDER  A.  131 
SCHOBER  U.  201 
SCHOMBURG  D.  171 
SCHRADER  A.  316 
SCHUBERT  B.  90 
SCHUMANN  H.  313  322 
SCHWAB  R.  196 
SCIALIS  R.  163 
SCRETTAS  C.G.  216  218 
SECO  M.  402 
SEELBACH  W.  230 
SEGRE  A.  269 
SEMCHIKOV  YU.D.  294 
SERGEEV  S.V.  304 
SERRANO  J.L.  37 
SERRANO  R.  186 
SERVICE  M.  160 
SEUTET  P.  211 
SEVERENGIZ  T.  136 
SEWING  D.  136 
SEYAM  A.  19 
SHAFII  B.  93 

SHAPOSHNIKOVA  A.D.  49 
SHARMA  U.  238 
SHAW  B.L.  52  382-1 
SHIN  S.H.  253 
SHIRAl  T.  81 
SHIRIN  Z.  361 
SHOCK  L.E.  19 
SHUR  V.  147 


SHUSTOV  S.B.  294 
SICKINGER  A.  201 
SIDDIQUI  M.R.H.  361 
SIEBERT  W.  124 
SIMPSON  J.  100 
SINGH  N.K.  238 
SINNING  H.  253 
SIRONI  A.  382  399 
SISAKA.  60  372 
SKORODUMOVA  N.A.  379 
SMITH  A.K.  323  334  393  400 
SMITH  J.D.  217 
SODHI  G.S.  219 
SOHAR  P.  330 
SOKOLOV  V.I.  160  220 
SOLANA  I.  325 
SOLANS  X.  402 
SOOS  E.  321 
SOSNA  F.  407 
SOSTERO  S.  281 
SPENCER  J.L.  172  436  437  443 
SPIESBERGER  A.  255 
SPILLETT  C.T.  168 
GPINK  W.C.  148 
SPIRATOS  M.  228 
SQUIZANI  LIVOTTO  F.  343 
SRIVASTAVA  P.  241 
STADNICHENKO  R.A.  49 
STAHL  S.  430 

STANGHELLINI  P.L.  162  397 
STANCZYK  W.  38 
STEIN  E.  343 
STELL  M.  444 
STILLE  J.K.  55 

STONE  F.G.A.  155  221  222  383  403 
411 

STOPPIONI  P.  176 
STRAWCZYNSKI  A.  15 
STREIB  W.  354 
STROMNOVA  T.A.  366 


STRUCHKOV  Y.  147 
STUFKENS  D.J.  161  324 
STtiUMER  R.  421 
SU  H.  376  376 
SUARDI  G.  15 
SUBRA  R.  170 
SULLIVAN  A.C.  191 
SUNDERMEYER  J.  83 
^UNJIf?  V.  358 
SUVOROVA  O.N.  261 
SUZUKAMO  G.  210 
SvEC  F.  no 

SYED-MUSTAFFA  S.N.A.B.  396 
SZEPES  L.  248 
SZYNKARCZUK  J.  338 


TAGLIATESTA  P.  30 
TAGLIAVINI  G.  208 
TAIT  P.  38 
TAKACS  J.  321 
TAKAHASHI  T.  187 
TAKATS  J.  72  346 
TAMURA  M.  210 
TANAKA  M.  433 
TAPIA  F.  320 
TAQUI  KHAN  M.M.  361 
TiiSCHLER  C.  418, 

TASI  M.  398 
TAVAKKOLI  K.  217 
TAVARES  P.  264 
TAYLOR  N.J.  70  156  157 
TAYLOR  O.J.  177 
410  TERRILL  N.  56 

TEUBEN  J.H.  139  190  435 
THEOPOLD  K.H.  314 
THEPOT  J.-Y.  205 
THEWALT  U.  260 
THIVOLLE-CAZAT  J.  199 


THOMAS  B.J.  314 

THORNTON-PETT  M.  382-1 

THUM  G.  230 

TINEMBART  0.  377 

TIRIPICCHIO  A.  12  68  186  380  381  387 

431 

TIRIPICCHIO-CAMELLINI  M.  380  381 
387 

TIROUFLET  J.  419 

TOLSTIKOV  G.A.  41  226  227  303 

TOLXDORFF  C.  109 

TOMiS  M.  283 

TOM  DIEGK  H.  115  306  371 

TOMERIUS  I.  25 

t6R0S  S.  350 

TORRENS  MIGUEL  H.  3ST 

TOTTIE  L.  374 

TOUPET  L.  43  205  408  441 

TRALDI  P,  280 

TRAVERSO  0.  281 

TREMONT  S.J.  208 

TROVARELLI  A.  362 

TSCHINKE  V,  17  348 

TSUJI  J.  1 

TUBA  Z.  359 

TUMANSKAYA  A.  341 

TURPEINEN  U.  169 


UBEDA  M.A.  434 
UCHIDA  T.  187 
UCHIDA  Y.  187 
UGLIENGO  P.  345 
UGOZZOLI  F.  431 
ULLENIUS  C.  110  287 
UNGVyiRY  F.  60 
USIATINSKY  A.YA.  229 
USdN  R.  283 


VAARTSTRA  B.A.  367 
VACCA  A.  432 
VAGLIO  G.A.  414 
VAHRENKAMP  H.  67 
VALENCICH  T.  22 
VALLE  G.  143  296 
VALLE  M.  414 
VAN  BEEK  J.A.M.  285 
VAN  DER  GRAAF  T.  161 
VAN  DER  SLUYS  L.S.  114 
VAN  DIJK  H.K.  324 

VAN  KOTEN  G.  33  45  215  275  285  364 
384 

VAN  LEIJEN  M.  389 
VARGAS  M.D.  16 
VARSHNEY  A.K.  237 
VASAPOLLO  G.  270 
ViZQUEZ  DE  MIGUEL  A.  58 
vdJELiK  J.  no 

VEGAS  A.  154 
VENZO  A.  122  271  342 
VERGAMINI  P.  114 
VERLHAC  J.-B.  307 
VERPEAUX  J.-N.  170 
VERSCHUUREN  A.H.M.  364 
VERSLUIS  L.  347 
VESSEY  J.  332 
VESZPREMI  T.  88 
VETTORI  U.  224 
VICENTE  J.  236  290  202  293 
VICHI  E.J.S.  310  343 
VIHANTO  J.  244 
VILLAFANE  F.  53 
VILLENEUVE  P.  176 
VINAIXA  J.  273 
VIOLANO  L.  388 


USTYNYUK  N.A.  422  VITAGLIANO  A.  4  300 


VITALI  F.  30 

VITERBO  D.  345 

VITULLI  G.  106 

VIZZA  F.  198  432 

VOICULESCU  N.  236 

VOLPE  A.  39 

VOLPE  P.  414 

VOL’PIN  M.  107  147 

VON  PHILIPSBORN  W.  325  418 

VOSTRIKOVA  O.S.  303 

VRIEZEK.  46  270  285  384  380 

VYSHINSKAYA  L.I.  420 


WACHTLER  U.  281 
WADEPOHL  H.  159 
WAGNER  I.  136 
WANG  D.L.  29 
WANG  J.  203 
WANG  Q.  87 
WANG  Y.  54 
WARDELL  J.L.  177 
WARHURST  N.J.W.  61 
WARNMARK  K.  417 
WASSINK  B.  447 
WEISS  E.  90 
WERNER  H.  336  439 
WHALLEY  J.M.  340 
WHITTLESEY  M.  332 
WHITTON  A.J.  74 
WIELSTRA  Y.  265 
WILKINSON  D.  126 
WILKINSON  G.  113 
WILLEM  R.  86 
WILLIAMS  I.D.  157 
WILLIS  A.C.  282 
WOOLHOUSE  C.  811 
WRIGHT  A.H.  149  333  425 
WRIGHT  L.J.  78 


WU  F.-J.  48 
WU  R.F.  11 


YABLOKOV  V.A.  851 
YANG  X.  3 
YANOVSKY  A.  147 
YAOUANC  J.J.  357 
YE  C.  188 
YEH  S.-K.  54  329 
YOUNGDHAL  K.A.  344 


ZAKHAROV  L.N.  140 
ZAKI  A.  184 
ZAKI  A.B.  856 
ZANATHY  L.  248 
ZANAZZI  P.F.  369 
ZANELLA  P.  418 
ZANELLO  P.  47  175 
ZANI  P.  398 
ZANOBINI  F.  432 
ZANONATO  P.L.  143 
ZANOTTI  V.  167 
ZANOTTO  L.  277 
ZARGARIAN  D.  157 
ZELLNER  K.  243 
ZELYAEV  I.A.  351 
ZENNECK  U.  109 
ZHANG  Z.  195 
ZHAO  S.-K.  211 
ZHAO  Y.-Z.  288 
ZHIL’TSOV  S.F.  294  295  412 
ZIEGLER  M.L.  322 
ZIEGLER  T.  17  847  848 
ZWETTLER  R.  440 


